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ESSEX^JSTITUTE. 

presentbOby 

The Library Committee ehall divide the books and other 
artlclee belonging to the Library into three dasBOB, namely, 

(a) those which are not to be removed from the building; 

(b) those which may be taken only by written permission 
of three members of the committee; (c) those which may 
idrculate under the following rules. 

Members shall be entitled to take from the Library two 
folio or quarto volumes, or four volumes of lesser fold, upon 
having them recorded, and promising to make good any 
damage they sustain, while in their possession, and to re- 
place the same if lost, or pay a sum fixed by the Library 
Committee. 

No person shall lend any book belonging to the Institute, 
excepting to a member, under a penalty of one dollar for 
each offence. 

The Library Committee may allow members to take more 
than the allotted number of books upon a written applica- 
tion. 

No person shall detain any book longer than four weeks 
from the Library, if notified that the same is wanted by an. 
other member, under a penalty of five cents per day. and 
no volume shall be detained longer than three months at- 
one time under the same penalty. 

The Librarian shall have power by order of the Library 
Committee to caII in any volume after it has been retained 
by a member for ten davs. 

On or before April fifteenth, all books shall be returned 
to the Library, and a penaltv of five cents per day shall be 
imposed for each volume detained. 

No book shall be allowed to circulate until one month after 
its receipt. 
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PREFACE. 

While preparing this little manual for the grammar- 
school children who may use it, the author has had for 
his guide the well-known pedagogical principle, '*The 
primary concepts and ideas in every branch of knowledge 
should be taught objectively in all grades of school.'' 
There has seemed to him to be too sudden a transition 
from the numerical to the literal symbol. So much 
explanation, too, is the rule that children from the start 
gain an idea that algebra is an alias for mystery. While 
it must be admitted that there are many new truths to be 
learned by the pupil in its study, it should not be forgotten, 
on the other hand, that it contains much that is in no 
way contradictory to what he has already learned, and 
which, if given a chance, with no hint that it is some- 
thing new, he can use in another form. 

The author has for some time felt that there should be 
a difference, other than in thickness, between the book 
prepared for grammar-school children and the book 
prepared for the high-school pupil. The expression 
{x -\- yf = x^ + 2xy-^y, for example, should mean some- 
thing more to a child than the letters of the alphabet 
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4 PREFACE. 

which the answer contains. It can be made to do so if 
the teacher will make an efiEort to present proper condi- 
tions for its application to things, A study of the lessons 
here presented will show that such an effort has been 
made by the author; how effectually he will not presume 
to say, but will be pardoned if he expresses a hope that 
the little work will meet with the approbation of those 
into whose hands it may find its way. 

WlU^IAM M. GiFFIN. 

Cook County Normal School, 
Chicago, 1895. 



TO THE TEACHER. 

The author has purposely avoided the exercises so 
often given in most algebras, viz. , find the value of x in 
the following equation, >ir + 2 = 12, for the reason, that, 
in his judgment, such exercises are not productive of 
mental growth. The child has simply to recall certain 
facts already learned by rote to work the equation made 
for him. Oft the other hand, if he be given the condi- 
tions, viz., a certain number increased by two equals 
twelve, he not only has to recall the facts as before, but 
he has to draw an inference and through this inference to 
form his own eqtiaHon, which becomes a part of himself, 
thus enhancing its value and causing its solution to be 
^ far more pleasurable. We must not forget that ** teach- 
ing is but the presentation of external conditions for edu- 
cative self-efEort. Thinking is not in itself educative; it 
becomes educative only when the conscious action is 
intense, and the conscious activities are immediately 
needed for development." * 

On pp. 99-108 are found many exercises which, 
though simple in themselves, are much more valuable 

* Talks on Pedagogics. 



6 TO THE TEACHER. 

than the isolated equations referred to. It is thought 
they will hardly be necessary for those children who are 
quick to grasp new principles, while others who are 
slower may require many repetitions. They may be 
used at the time the pupils first take up the subjects or as 
a final review. 

Only such factoring and fractions are given as are 
required for the child's immediate use. For this reason, 
also, nothing has been done with the ''highest common 
divisor," the *' lowest common multiple*' (as such), or 
quadratic equations. In short, the book is not a high 
school book, but a preparation for the high school book. 
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INTRODUCTORY LESSONS. 

LESSON I. 

1. How long is a line that equals the two horizontal 
lines at the top of Chart I ? 

2. How long would the longer horizontal line be if a 
line equal to the shorter were taken from it ? 

3. How long is a line that equals the longer horizontal 
and the vertical lines ? Write your answer in two ways. 

4. How many lines equal to the shorter horizontal line 
could be made from the oblique line ? 

5. The shorter horizontal line is equal to what part of 
the oblique line ? 

6. How long is a Hne half as long as the vertical and 
oblique lines together ? 

LESSON 11. 

CHART I. 

7. Which two lines (Chart I) equal x -^jf} 

8. Which line would equal x —jy} 

9. Which two lines equal 2x? 

NoTB. — Teach coefficient here. Speak and write the word on 
the blackboard at the same time, erase, and then have the pupils 
write it. A coefficient shows how many times a quantity is taken. 
When no coefficient is expressed 1 is always understood. 5 times 
;r = 5 .r, just as 5 times $1 = $5. Or 5 times one hat = 6 hats. 

10. What would equal z -s-j/, or - ? 

9 
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INTRODUCTORY I.ESSONS. 11 

11. The expression-?^ is an answer to what question 
in Lesson I ? 

12. To what question is i of (x -\- z) an answer ? 

LESSON 111. 

CHART I. 

13. Express the sum of ;ir and J/. 

14. Express the difference between x and^. 

15. Express the product of ;r and J'. 

Note.— jry is preferably \.o x y^y.a times h z^ ah rather than 
a y. bj and a times b times c = abc. 

16. Express the quotient of :r and ^. 

Note. — In Algebra the form — is more often used than x -\- y. 

y 

17. Express \ the sum of ;»: and^r. 

18. Express \ oi x, plus^. 

19. Which is larger, \ of {x ^- y) or (\ oi x) plusj/? 

Note.— If there is a difference of opinion give values to x and> 
as 6 and 4. 

LESSON IV. 

20. See Fig. 1, Chart I, to which these questions refer. 
Express its perimeter in three ways. (The perimeter is 
the sum of all of its sides.) 

21. ^ is what part of the perimeter ? 

22. ;t: is what part of the perimeter ? 

23. What is half of its perimeter ? 

24. What does {^x ^- 2y) express? 
Note.— Read, the quantity two x plus two^'. 

25. What does 2 {x -\-y) express? 
Note. — Read, two times the quantity x plus^. 

26. What does — — -^ ^ express > 

2x -^ 2y 

27. What does ^ ^^^ ^^'^ express? What x \ y"^ 
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INTRODUCTORY LESSONS. 13 

28. What does ^ ^ express? 

29. What does x +y -+ x +y express > 

30. Express \ of the perimeter of Fig. 1 in two ways. 

LBSSON V. 

Note. — The first five questions refer to Fig. 1, Chart I. 

31. What is the area of Fig. 1 ? 

32. What does :^-±i^ express ? 

3 • 

33. What does xy express ? 

34. Express \ of the perimeter. 

35. What does ^ express ? 

36. Express \ of the area of Fig. 1. 

37. Express the sum of the two horizontal Unes added 
to the sum of the vertical and oblique lines. (See the 
four lines above Fig. 1, Chart I.) 

38. Express 4 times the sum of the vertical and obUque 
lines. 

39. What does {x -^-y) 4- (^ + z) express ? 
Note. — Many original questions may be given if desired. 

LESSON VI. 

40. Express the perimeter of Fig. 2 in three different 
ways. 

41. What is a rectangle called 
whose area contains just as many 
rows of square units as there are 
square units in a row ? 

42. When told to square 2, of 
what is one to think ? 

Note. — Of a square containing 2 rows FiG. 2. 

of 2 square units in a row. Hence I am 
to multiply 2 by 2, which equals 4. Four is the square of 2. 
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INTRODUCTORY I.ESSONS. 15 

43. How shall one find the area of Fig. 2 ? 

44. What is the area of Fig. 2 ? 

Note. — To find the area we multiply ;r by ^ and get xx or x^. 
The small figure above and to the right is called an exponent. 
When no exponent is written 1 is understood. Thus, x^ = x. 
An exponent shows what power of the number is to be obtained, 
or how many times it is to be taken as a factor. It is written at 
the right and above the quantity as ^*. 

45. In question 44 what was the exponent of x in the 
multiplicand ? 

46. What was the exponent in the multiplier ? What 
was the exponent in the product ? 

47. How does the exponent of the product compare 
with the exponents of the multiplicand and multiplier ? 

Note. — Multiplicand is x^ • Multiplier is ;r*. l*roduct is x'^, 

48. What would be the exponent of ji;* multiplied by 
X, of xhy x^, of jc* by .;«;* ? 

49. What does x^ express about Fig. 2 ? 

50. Wliat does >/^ express about Fig. 2 ? 



LESSON VII. 

51. Express \ the perimeter of Fig. 2. 

52. Express i the perimeter of Fig. 2. 

53. Express \ of the perimeter of Fig. 2 in two diflFerent 
ways. 

54. Whatpartof the perimeter of Fig. 2 does - express? 

4 • 2 • 

55. What part of the perimeter of Fig. 2 does Zx 
express? 
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56. What part of the perimeter of Fig. 2 does 

express? 

57. Express the square of ;i:; of ^; of z. 

58. Express the cube of ;r; oiy\ oi z, 

59. How long is each side of a square whose area is j^ ? 
whose area is -?* ? 



LBSSON VIII. 

60. How many terms are used to express the area of 
Fig. 2 ? 

When a quantity consists of only one term it is called a 
monomiaL Close your books. Write monomial. Write 
a monomial using 2 and j^; 3 and x and^. 

61. How many terms are used to express the sum of 
the two horizontal lines on Chart I ? 

When a quantity consists of only two terms it is called 
a binomial. Write the word binomial without looking at 
the word in your book. Write a binomial using ^ and z\ 
Xyj^smdz, 

62. How many terms are used to write the sum of the 
two horizontal and oblique Unes on Chart I ? 

When a quantity consists of only three terms it is called 
a trinomial . Write the word. Write a trinomial using 

X and z\ — 2, x, z and^'. 
' When a quantity consists of more than Iwo terms, it is 
jfalTed a, polynomial, 

63. When a quantity consists of two terms what kind 
of a quantity is it? 

64. Write a binomial representing the sum of the two 
horizontal lines, and the vertical line on Chart I. 

65. Write . a trinomial representing the sum of the 
same three Hues. 
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LESSON IX. 

66. From the oblique line (Chart I) take the sum of 
the two horizontal lines. 

67. How many terms are used to represent your 

answer ? 

NoTK.— Only two, since the symbol ( ), called a parenthesis ^ is 
used to enclose two terms that are to be taken together, as one 
term. Thus, z -{x -f j). Read, z minus the quantity x plus y. 
A parenthesis is also used when two or more terms are to be taken 
together as one/acior. Thus, when we expressed the perimeter of 
Fig. 1, the shortest way, we had 2 (x-}-y). Read, 2 times the 
quantity x-^y, 

68. Show that the difference between the vertical and 
shorter horizontal lines is taken from the oblique line 
Chart I. 

69. In the monomial 4 ^, what do we call 4 ? What do 
we call 2 ? Let each one write the answers, 

70. Write all the exponents found in the following 
polynomial: 4 jc* -f 2j^ -{-Qs^ +jy. 

71. Write all the coefficients found in the following 
trinomial: by -h 8y2^ — z, 

LESSON X. 

Ifx andjy represent two numbers, x being the greater, 
what will represent — 

72. Their sum? 

73. Their difference ? 

74. Then- product ? 

75. Their quotient ? 

76. The part of ;t: to which ^ is equal ? 

77. The square of their sum ? 

78. The sum of their squares ? 

79. The cube of their sum ? 
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80. The sum of their cubes ? 

81. The product of their sum and difference? 
82.* Their product times their difference ? 

83. The quotient of their stun and difference? 

84. What is the sum of 4 and x ? 

85. What is the product of 4 and x ? 

86. What does 4 4- ;r represent ? 

87. What does 4 x represent ? ix-\-y) (x -y) ? 

LESSON XI. 

EXERCISE IN THE USE OF ALGEBRAIC LANGUAGE. 

88. Henry had x cents and Will gave him y cents. 
How many cents did he then have ? 

89. John had 4 dollars and earned x dollars more. 
How many dollars did he then have ? 

90. Grace had x dollars and Jennie had 4 times as 
many dollars. How many dollars did Jennie have ? 

91. Mabel had x dollars and spent 2 dollars. How 
many dollars did she have left ? 

92. John had ;r: dollars and divided them among jk boys. 
How many dollars did each boy get ? 

93. Fred had x dollars and bought hats at y doUars 
each. How many hats did he buy ? 

1 X 

Note. of x for Ex. 92, and - for Ex. 93. 

y y 

94. A rectangle is x feet long and y feet wide. What 
is its perimeter ? 

95. What is the area of the rectangle ? See problem 94. 

96. What is the area of a square whose sides are^ feet 
long? 

97. I bought a horse for $50 and sold it for x dollars. 
How much did I gain ? 

98. William had 17 a quarts of berries and ate 2 a quarts. 
How many quarts did he still have? 
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LESSON XII. 

99. I bought a whip for c cents and gave the merchant 
a 50^ piece. How much change did I receive ? 

100. What will be the cost of 3 hats at x dollars apiece 
and 5 collars zX.y cents apiece? 

101. A man bought y books at 15 each and sold them 
at $8 each. What did he gain ? 

102. I have some picture wire x yards long. If from 
this I cut 5 pieces each y feet long, how man}' feet will I 
have left with which to hang pictures ? 

103. I have a triangle with its base x feet long and its 
altitude 2 j/ feet long. What is its area ? 

Note. — Picture the triangle as a rectangle with the same base as 
the triangle and an altitude \ that of the triangle. See " Supple- 
mentary Arithmetic " by the author. 

104. Mr. Johnson has a lot containing y acres for 
which he asks $500. How much is that an acre ? 

105. 6 oranges cost me 5_y cents. What will 10 oranges 
cost me at the same rate ? 

106. At X dollars apiece, how many chairs will y 
bushels of wheat buy at z dollars a bushel ? 

107. The shorter parallel side of a trapezoid is b feet 
long. The longer parallel side is c feet long. The alti- 
tude is 2 flf feet long. How many square feet in its 
area? 

Note. — Picture the trapezoid as a rectangle with a base = to 
the sum of the parallel sides and an altitude) that of the trapezoid. 

108. At X cents each how many peaches will $2 buy ? 
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LBSSON XIII. 

109. The diameter of a circle is 2x feet. Its circum- 
ference is 2y feet. What is its area ? 

Note. — Picture the circle as a rectangle with base i the circle's 
circumference and an altitude | the circle's diameter. 

110. How many square feet on the four walls of a room 
^ feet long, x feet wide and 2 feet high ? 

Note. — Picture the room as a rectangle with a base equal to 
the perimeter of the room and an altitude equal to the height of 
the room. 

111. A cylinder is x feet in circumference and has an 
altitude x feet long. What is the area of its convex 
surface? 

Note.— Picture the cylinder as a rectangle with a base equal to 
its circumference and of the same altitude. 

112. At $8 apiece how many sheep will^ dollars buy ? 

113. Mr. White bought a farm of x acres at y dollars 
an acre and sold it at 2 dollars an acre. How much did 
he gain by the transaction ? 

114. How many board-feet in 18 boards, each 12 feet 
long and x inches wide ? 

Note. — ^A board 12 feet long contains as many board-feet as it 
is inches wide. 

115. How many board feet in 30 boards, each 10 feet 
long and x inches wide ? 

116. If X men can do a piece of work in jf days, how 
long will it take 2 men to do it ? 

117. John has 15, his father gives him 13 and he earns 
X dollars. How much has he altogether ? 

118. He then spends $4. How much has he left ? 
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LESSON XIV. 

119. What is the perimeter of Fig. 3 ? 

120. What represents J of its peri- 
meter? 

121. Represent the perimeter of the 
rectangle to which it is equal. 

122. Which is longer, the perimeter of p o"^ 
the triangle or the perimeter of the rect- 
angle to which it is equal? 

123. Represent the triangle's area; i its area. 



y 



124. What does x -h y -h ^ x^ -^y represent? (See 
Fig. 3.) 

125. What will represent the perimeter of a right- 
triangle whose base is a feet long and whose altitude is 
d feet long? 

126. What will represent the perimeter of a right-tri- 
angle with an altitude 4 x feet long and a base 3 x feet 
long? 

127. What will represent the area of the last triangle ? 
J its area ? J its area ? 

128. Represent the altitude of a right-triangle whose 
base is 4 j/ feet long and whose h3^tenuse is5x feet long. 

LESSON XV. 

ADDITION. 

In algebra we have to deal with what are known as 
positive and negative quantities. They have directly 
opposite tendencies in mathematical calculations. The 
sign -*- is prefixed to positive quantities, and the sign — is 
prefixed to negative quantities. 

129. If we call the gain in \ms\x\!^s& positive ^ what shall 
we call the loss ? 
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130. If the direction east is called positive, what shall 
we call west ? 

131. Tell which of the following quantities are positive 
and which negative: Mr. A deposits $8 in the bank, 
' ' checks out * ' 15, '' checks out * * $2, puts in 115, deposits 
$80, '* checks out'' $16. 

132. Which of the following: Henry walks 5 miles east 
on Monday, 2 miles east on Tuesday, 3 miles west on 
Wednesday, 2 miles west on Thursday. 8 miles east on 
Friday and 6 miles west on Saturday. 

133. Write the following quantities with their proper 
sign: Mr. Jones buys lix books, sells Sx, buys 8^, 
buys 7 Xy sells 2x, sells x, sells 4;r, buys 18 ;r. 

134. What was the combined effect of the above trans- 
actions upon the number of books Mr. Jones had on 
hand? 

+ 14;«r 

— 3x 

-{- Bx S01.UT10N. — The positive quantities com- 

-\- 7 X bined equal + 47 ;i; books; the negative quan- 

— 2 X tities combined equal — 10 ;r books. Subtract- 

— X ing the negative quantities from the positive, 

— 4t X we obtain + 37 ;r books. This result is called 
+ 18 ;r the Algebraic Sum, 

-f 37;rr 

135. What do you discover the Algebraic Sum is the 
result of? 

Name at sight the algebraic sums of the following: 
When no sign is given + is always understood. 



136. 


137. 


138. 


139. 


140. 


141. 


3;tr 


+ 3 A- 


7 X 


-1 X 


-1 X 


&x 


+ 9x 


-Qx 


Zx 


-Zx 


+ Zx 


+ Qx 
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LESSON XVI. 

Find the algebraic sums of the following: 



142. 


143. 


144. 


145 


146. 


147. 


28 ^cy 


-9 a* 


+ 64 a* 


+ 19;r 


45^^ 


-98 «/ 


16 xy 


-Sab 


+ 16a» 


+ 18 ;i: 


18;t»^ 


-98frf 


S2xy 


-lab 


+ 19^' 


-ITx 


-ISx'y 


-mcd 


11 .«y 


+ Sab 


+ 8^ 


+ 16;r 


-i'ax'y 


-IQcd 



148. 16 xyz -f 16 xyz — 16 xyz — 16 xyz. 



151. 


152. 


158. 


-.y 


xy 


a 


-y 


xy 


d 


— X 


-xy 


— c 



LESSON XVII. 

Name the algebraic sums of the following: 

149. 150. 

■\- x X 

-\- y X 

— z — y 

What is the algebraic sum of each of the following: 

154. 155. 156. 157. 158. 159. 

— i X 2 xy — 6 z — 8 xyz x —y 

^x 3 xy -{• 6 z -4-8 xyz —x +y 

(a) What is the sum of Qxy -h n -}- bax \- 10am — Qxy 
+ 6« — Qax — 8am, + 8xy — 9n-\-Sax-^n — am. 

{b) What is the sum of Sxyz + 3;rv* — Qabc — 9axy -f- 
23 ;r/ — 4a3^ — 7 xyz — 3 xj^ + abc. 

{c) Add 3;ty + 2xy -Sax to iax - 2^^ - IQxy, 

(d) Add 7a:«* - Sxbc - 8*^<: - 9^ -f r^*, B^r^f - 
8:x^b-9lfc+Uir'-cd\ 

NoTK.— See page 109 for explanation of process. Many more 
examples may be given if the teacher thinks best 
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LESSON XVIII. 

SIMPI.E EQUATIONS. 

160. What do We call such an expression as 3 -f 2 = 5 ? 

Note. — ^An equation, if true, must always balance. If I have a 
one-pound weight on one end of a pair of scales, how many ounces 
must I place on the other end to make the scales balance ? If we 
have 8 + 2 for the first member of an equation, what must be the 
second member f An equation, like the scales, must, to be true, 
always balance. 

Complete the following equations: 



161. 


162. 


163. 


164. 


165. 


166. 


3f 4 = 


6-2 = 


12 + 4 = 


= 3 + 5 


= 8 


10 = 



Note. — ^AU terms at the left of = are the first member. All terms 
at the right of = are the second member. A member may consist 
of one or more terms. Tell which member was wanting in each 
of the above equations. 

In the following equations what must x equal ? 

167. 168. 169. 

;r = 3 + 2 jrr=12-4 Ar=6 + 4 

170. John had a certain number of marbles and Henry 
had 3 times as many. Together they had 20. How 
many marbles had each ? 

Let X equal the number John had. 
And 3 X equal the number Henry had. 
Then will ;r + 3;ir = 20. 
Therefore 4 ;tr = 20, 

And ;r = 5. The number John had. 
3;r = 15. The number Henry had. 

171 . The sum of two numbers is 24. The greater num- 
ber is two times the less. What are the numbers? 



SIMPI^E EQUATIONS. 25 

172. Mr. White bought a hat and a coat, paying 5 times 
as much for the coat as for the hat. What was the cost 
of each if both cost him 118 

173. A certain number added to 8 times itself equals 
27. What is the nimiber? 

174. My watch and chain together are worth 180. 
The chain is worth but J as much as the watch. What 
is the value of each ? 

NoTS. — ^Avoid fractions here. 

175. Mr. G. is three times as old as his son Cleon. 
The sum of their ages is 60 years. Find the age of each. 

176. The perimeter of a rectangle is 24 inches. The 
vertical sides are just J as long as the horizontal sides. 
How long is each side ? 

177. The perimet"-! of a square i^ 24 inches. What is 
the length of each side ? 

178. A and B went into business tog^ether with a cash 
capital of $800, A putting in 4 times as much as B. 
How much did each man invest ? 

179. The sum of what two numbers equals 132, if one 
of the numbers is ten times as great as the other ? 

180. John had a certain number of apples. Roy had 
2 times as many as John, and Harry had as many as John 
and Roy together. The sum of their apples was 36. 
How many apples had each ? 

LESSON XIX. 

181. I^ook at equation (a). What was done to both of 
its members to get equation (^) ? 

(a) 6 = 6 
(<^) 8 = 8 

182. Was the equality destroyed ? 

183. What equation would have been formed had both 
members been multiplied by 2 ? 
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184. Would the equality have been destroyed ? 

185. What equation would have been formed had 2 been 
subtracted from both members ? 

186. Would the equality have been destroyed ? 

187. What equation would have been formed had both 
members been divided by 2 ? 

188. Would the equality have been destroyed ? 

189. Had both members been increased, diminished, 
multiplied or divided by any other number than 2, would 
the equality have been destroyed ? 

190. Copy or read and fill the blanks: If the same 

or equal quantities be added to or subtracted from 

members of an the is not destroyed. 

Note — Take time to fill in the blanks. There is no reason for 
haste. 

191. Copy or read and fill the blanks: If mem- 
bers of an equation be multiplied or divided by the same 
or quantities the equality is not 

LESSON XX. 

192. B had a certain number of dollars. After spend- 
ing $8 he had $24 left. How many dollars had he at 
first ? 

lyCt X = the original number. 
Then will ;r - 8 = 24. 

We cannot find the value of x until we get rid of 8 in 
the first member. This we can do by adding + 8 to both 
members of the equation, thus: 

AT - 8 = 24 

-f 8 +_8 

X =24 f 8 
;tr = 32 
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193. If 6 be taken from 3 times a certain number the 
difference will equal 33. What is the number ? 

194. Take 12 from 4 times a given number and 68 will 
be left. What is the number ? 

195. Jackson gave Edith 18 of his marbles and he then 
had 80. How many had he at first ? 

196. George and Charles together have 42 cents, and 
Charles has 6 cents less than George. How many has each ? 

197. Willie's money added to Henry's equals 41 cents, 
but Henry has 9 cents more than Willie. How many 
cents- has each boy ? 

Note. — Let x = the number of cents Willie had and ^ -|- 9 = the 
number of cents Henry had, and we have ;ir -f- ;r -f 9 = 41, and 
2;r + 9 = 41. To get rid of 9 in the first member we add — 9 to 
both members. By careful inspection we see that if we write the 
equation 2 ^r* -f 9 = 41 and omit the 9 in the first member and write 
9 in the second member, with its sign changed thus, 2 ^ = 41 — 9, 
we obtain the same result. This operation is called Transposition^ 
i.e^ we say we transpose 9 from the first to the second member 
after changing its sign. What we really do is to add — 9 to both 
members. We shall often have occasion to "transpose" a term 
from one member to another; hence, it is well to become familiar 
with the operation. 

198. Find the value of x in this equation: 3 ;»: -i- 8 — 4 = 
32~;r. 

NoTK. — Here we desire to get rid of -f 8 and — 4 in the first 
member, and of — ;r in the second member. This we can do by 
transposition, thus: 3^-f;r=32 — 8-}-4, then 4;r = 28 and x = 7. 

199. What did we really do to both members of the 
last equation ? 

NoTK. — We added -[.?,_? and -}- ? to both members of the equa- 
tion. 

200. Find the value of x in the equations here given: 
5;ir f 10 = 34-;«r. 2 .^rr -f 4 = ^ -f- 6. 2x -^ 1 -^ x -i- 5. 
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201. If to 5 times John's money we add tlO, the sum 
will equal $34 less John's money. How much money- 
has he? 

202. If to 7 times a certain fraction we add 5, the sum 
will equal 9 less 4 times the fraction. Find the fraction. 

203. If to 7 times my baby's age you add 5 years, you 
will have my age, which is 26. How old is the baby ? 

LESSON XXI. 

204. Thomas sells morning papers. On Monday he 
made a profit on his sales. On Tuesday he made 3 times 
as much, and on Wednesday he made 8 cents, when he 
found his profits for the three days amounted to 48 cents. 
How much did he make each day ? 

205. Mr. Holmes has a journey of 120 miles to walk. 
Tuesday he walks twice as far as on Monday, and 
Wednesday he walks as far as on the other two days 
together, when he reaches his destination. How far did 
he walk each day ? 

206. If from three times a given number three be taken, 
and 10 be added to the difference, a number equal to 14 
plus 2 times the given number will be obtained. Find 
the number. 

207. If to the sum of two numbers, one of which is 4 
times as large as the other, we add twelve, we shall 
have a number equal to the number of quarts in a bushel. 
What are the numbers? 

208. A boy who was 16 years old asked another boy 
how old he was, when the other boy said: ** If to my age 
you add 8 you will get a number { greater than your own 
age. ' ' How old was he ? 

209. Two bins contain 55 bushels of grain, and the 
larger one contains twice as much as the other lacking 5 
bushels. How many bushels in each bin. 
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210. If from 2 times a certain number I take 7, the 
difference will be one greater than the number. Find the 
number. 

211. Find the fraction which, if multiplied by 10, will 
give a number equal to- 5, less 8 times itself, plus 3. 

212. If I were to add 8 times my money to 17, I would 
have the same amount that I would have were I to add 
839 to 4 times my money. How much money have I ? 

213. A and B each took 5 bushels of apples to market 
for which they both received $16. B received 10^ more 
per bushel than A. Find what each received. 

LESSON XXII. 

Copy or read and fill in the blanks. If both members 
of an equation be multiplied by the same or quanti- 
ties the will not be 

214. A and B together sold 7 bushels of apples. B 
sold as many as A and i as many more. How many 
bushels did each sell? 



Let X = the number A sold. 
And;t: + 5 = '' B •' 



Then will ;»: -f ^ -f ^- = 7. 

o 

Getting rid of the fraction we have 

3x-{-3x-^x = 21. 

215. What did we do to get rid of the fraction ? 

Note. — When we multiply both members of an equation con- 
taining fractions, by the common denominator, the fractions are 
changed to integers. The operation is called Clearing the Equa- 
tion of Fr mictions. 

216. Three boys, A, B and C, had altogether $21.25. 
B had f as much as A, and C had \ as much as B. How 
many dollars did each boy have? 
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217. 60 acres of land were divided among three chil- 
dren so that the second received twice as much as the 
first and the third J as much as the other two. How 
many acres did each child get ? 

218. What number will equal 2 if from its J its J be 
taken ? 

219. George's father bought him a horse. When 
George asked him what he paid for it he laughingly said: 
" If to J of twice its cost you add J its cost, and from the 
sum take ^ of 4 times its cost you will get $7. Now you 
may tell me what I paid. ' * 

220. If to two times my money I add 12 and take J 
of the sum, it will equal $4 added to J of my money. 
How many dollars have I ? 

221. Find the value of x in the following equation: 

2 r 4- 4 1 X 

~"fi r'^J'^^* W^^^ ^^ original problem for this 

equation. 

222. If J of 7 times a certain fraction be diminished by 
the fraction |, it will be equal to jV o^ ^ times the same 
fraction. What is the value of the fraction ? 

223. To what number can we add 4 and have \ the 
sum equal to \ of twice the same number added to 3 ? 
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224. Two numbers whose sum is 50 are to each other 
as 2 is to 3. Find the numbers. 

Let X equal the less number, then we have a proportion 
a: : ? : : 2 : 3, from which we find that the greater num- 

, .ox 

ber is -^ . 

Hence, ^ -h ?^ = 50. 
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225. How did we find that the greater ntimber was 

'2 • 

226. Two numbers are to each other as 4 is to 6. 
Their sum is equal to 5. Find the numbers. 

227. Find two numbers which are to each other as 8 is 
to 4, and whose sum is 18. 

228. A and B together caught 86 fish. A's ntunber 
was to B*s as 9 is to 3. How many did each catch ? 

229. There are three numbers whose sum is 170. The 
first is to the second as 2 is to 3, the third is 4 times the 
second. What is the value of each number ? 

230. Divide 48 into two parts that shall be to each 
other as 12 is to 4. 

231. Divide 24 into three numbers so that the first will 
equal ^ the third and the second will equal the sum of 
the first and third. 

232. John, Will and James had $7. Will's share 
equaled J of John's, and James' share was equal to i of 
Will's. How much had each boy ? 

233. Myra and Jennie had $82. 2 times Myra's 
money, less $8, equaled Jennie's money. Find how much 
each girl had. 

234. Seven times a certain number, diminished by 4 
times itself, equals 63. What is the number ? 
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LESSON XXIV. 








SUBTRACTION. 






Add at sight the following: 






235. 236. 


237. 


238. 


239. 


3x 2y 
2x -4y 
4x 6y 


a 
b 

— c 


— 2 
X 

y 


xy 
xy 
xy 



240. George had x apples and gave John y apples. 
How many had he left ? 

ADD. 

X Minuend. x 

y Subtrahend. —y 

X -y Difference. x —y 

241. When we subtracted y from x in example («) 
how did the answer compare with the answer in (^) , where 
we added —y\,ox1 

242. Then what might we have done in example (a) 
to get the same answer ? 

243. What numbers may x and jk represent ? 

244. Since x and y may represent any numbers, what 
have we discovered may always be done when we sub- 
tract one quantity from another ? 

245. George has x apples and gives John y — 2 apples. 
How many apples has he left ? 

ADD. 

X Minuend. x 

y — 2 Subtrahend. —y 4- 2 

X —y -^ 2 Difference. x —y -\^ 2 






SUBTRACTION. 



33 



Note. — If George had x apples and gave^ — z apples to John 
we may say x ^y '\-z\^ what he had left. Because when we say 
x-^yvfe see at once that we have taken away too much by z. 
Hence, our answer is z too small. If we add z^ then, our answer is 
correct, which \sx —y-\- z, 

246. When we subtracted _>' — z from x in example (^r), 
how did the answer compare with the answer in (d) 
where we added —j/-\ztox} 

247. Then what might have been done in example (c) 
to get the same answer ? 

248. Copy or read and fill in the blanks. In algebraic 

subtraction we change the signs of the , and then 

find the algebraic sum. 

Note. — ^To be more sure that we are right in our conclusio;i we 
will make still another test. Take the example: 

8 Minuend. 
6 Subtrahend. 



6 from 8 equals what ? 



2 Difference. 



The minuend is 8, the subtrahend is 6, and the difference is 2. 
We learned in arithmetic that the diflference added to the subtra- 
hend equals the minuend. This is true, as we find that by adding 
2 to 6 we obtain 8. 

Now we will take example {a): The minuend is x, the subtra- 
hend is^ and the diflference isx —y. Adding the diflference x —y 
to the subtrahend -f- y, we obtain x the minuend. Find whethex 
this is true in example (c): 




3 
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249. How long will the oblique line be if we take from 
it a line equal to the sum of the horizontal and vertical 
lines? 

Note.— It is evident that it will be the diflGerence between z and 
X -i^y or z ^x -.y long. See cut It is just as evident that if we 
add to what is left of 2r, viz. \ z — x —y (the diflference), 
what we took away, viz. : x-^-y (the subtrahend), 
we obtain the original line z (the minuend). 

Name at sight the algebraic diflferences between the 
following: 



250. 


251. 


252. 


253. 


254. 


6x 


8jK 


-8^ 


8x 


12;ry 


.2x 


3y 


Zy 


-3x 


ixy 


ix 






255. 


256. 


257. 


258. 


259. 


12 xy 


Qxyz 


%x 


4j^ 


ii^ry 


8x_y 


— 4xj/2 


-9x 


7x* 


-Tx^y 




LESSON XXVI. 







260. What is the perimeter of 
Fig. 7 ? [2 AT + 2_y -f 2j>/. Answer.] 

261. If one end be taken from 
the perimeter, how much of it will 
be left ? \2x +2y-\-y. Answer. ] 



X -^y 



Fig. 7. 



NoTK. — ^Your work should be written out thus: 

2x-\-2y-\-2y 2x-^4y 
-f y or y 

2x-{-2y-\- y 2x-\-Sy 
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262. If the two ends be taken from the perimeter, 
how much of it will be left ? 

263. If one horizontal side be taken from the perimeter, 
how much of it will be left ? 

264. How much of the perimeter will be left if the two 
horizontal sides be taken ? 

265. How much of the perimeter will be left if both 
horizontal sides and one end be taken ? 

NoT«— (1) Your work should be written out in full. (2) Inspect 
the figures each time and satisfy yourself that your answer is 
correct. (3) Thus is seen the truth of the principle as to changing 
the sign of the subtrahend. 



LESSON XXVII. 

266. What is the perimeter of 
Fig. 8 ? 

267. How much of the perimeter 
will remain if the shorter parallel 
side and the oblique side are both 
taken from it ? 

[See Note under Ex. 265 ] 

268. If the oblique side and a line 
3 times as long as the shorter parallel 
side be taken from the perimeter, 
how much of it will remain. 




X 

Fig. 8. 



NoTB. — Give values to the letters and see if your answer 2x^2y 
is correct, x ^2 inches, y =1 inch and z = 2{ inches. 

269. Find how much of the perimeter will be left if the 
shorter horizontal side and a line 2 times as long as the 
longer parallel side be taken from it. 

NoT^. — Remember, your work should be written out in full. 
Add many questions to those given by the author. Write orig- 
inal questions for your teacher. 
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LESSON XXVIII. 

270. What is the perimeter of 
Fig. 9? 

Give the shortest answer. 

271. Subtract the shortest hori- . 
zontal side from the perimeter. 

272. From the perimeter take 
all of the vertical sides. What is 
left? 

273. Take from the perimeter 
the two shorter and the two longer sides. 

274. Take from the perimeter a line equal to the differ- 
ence between the two longer vertical sides. 

Note. — Give values to the letters and test this answer: x ^\ 
y z= 2^, z = H, Also inspect the figure. 

275. From the perimeter take a line 2x + 2y + 2js 
equal to the difference between the - x + jy 
shortest vertical and longest horizontal 
sides. What remains? 



Fig. 9. 



Sx+ y^-2z 



276. How much of the perimeter will be left if there be 

taken from it a line equal to the difference between 2 

times the longest vertical side and 2 times the shortest 

horizontal side ? 

NoTB. — ^Test your answer, giving values to the letters. Also 
inspect the figure. 

277. What is the perimeter of 
Fig. A? From the perimeter 
take the sum of the vertical sides. 
What remains? 

278. Take the sum of the two 
horizontal sides from the peri- 
meter and what remains? 

NoT^S. — ^Write the work out in full. Inspect your work and 
see whether your answer is correct. 



8:r-f 8j|/<3' + 4^ 



Fig. a. 



+ 
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279. From one of the horizontal sides take one of the 
vertical sides, and then take this difference from the whole 
perimeter. What remains? 

Note. — For explanation of the process for polynomials see page 
110. These questions may be omitted at the discretion of the teacher. 

(a). From Sx-^- 2y2 + l^yz take — 2x-\- 2y2 — %xy2. 

(*). Take from (IBxys -h 16 s - IQyz)- 9 xys -^^ 4^ -- 
19y2. 

(c) . Find the difference between 25 x^y + 2 xj^ — lixyjs^, 
and 25 .;t*jK + 2 jr/ ~ lixy:s^, 

(d). If from 22-{-2x-2y + xy we take 25r + 2ar - 
2y -h xy + a2 what will remain ? 

(e). 27a&:+18a*-a; -^ 6abc- ISad ^2Sa. Find 
the difference. 

(/). 2xy taken from xy -^ Qx — Sz equals what ^ 

(g-). Take xy 4- 6x — 32 from 2xy and what remains? 

280. From x —y take — x -{-y^ and what remains ? 
Illustrate by means of a diagram. 



2 


A B 
I J 2 


West. 


1 


East 



a e c g J 

Note. — ^The problem might read as follows: Two men, A and B, 
started from the same place on Monday morning. On Monday 
A walked x miles west and on Tuesday^ miles east. On Monday 
B walked x miles east and on Tuesday y miles west. How far 
is A from B? 

(a). Let it be understood that west is positive, then east must be 
negative. 

(^). The answer is the di£ference between ;r — y and — ^ +j/, or 

(^). Proof: Let -^x = 2 miles and^ = f mile. Then see diagram 
drawn on a scale of i inch to a mile, c represents the starting 
point. Then to show how far A walked on Monday we mnst draw 
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a line 1 inch to tke left of c to d. On Tuesday lie walked east y 
miles; hence, — ^ or } mile east, see point e \ inch from d. 

On Monday B walked x miles e€Lst\ hence — x miles or 2 miles 
east, see point f 1 inch from c. On Tuesday he walked y miles 
wesi^ hence <f j^ or i mile west; see pointy \ inch from/*. 

Giying values to x and> we have + 4 — 1. 

Simplif3ring the answer, which in algebra means to unite the 
terms of a polynomial or equation, we have -f 3, which means A 
is 3 miles from B west, shown by point ^, 1| inches from^. By this 
you see that although we added the quantities we really got the 
difference. 

(j). From X +^ take —x—y and show with a diagram 
that your answer is right. 

(/). Take — x —y from — x -^y and show your answer 
is correct. 



4 

6 



3 



LESSON XXIX. 

281. How long is the side 4 5? j 
(Read four-five.) 

282. What does z —y represent 
here? 

283. CaUing the length of the ^ 
side 4 5, then, z —y, does z — z —y 
give the side 2 3 ? Why? 

284. When I take z firom z how 6 
much is left ? What must I do to 
get 2 3 ? 

285. What does z— {z—y) represent here ? 

286. Perform the operation indicated in example 285. 

287. What is the diflEerence between z — {z —y) and 
z — z-\-yl 

288. What are the signs of z and y when in the 
parenthesis ? 

289. What are the signs of z and^ when the parenthesis 
is removed? 



Fig. 10. 
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290. Copy or read and fill in the blanks. If two or 
more terms are inclosed in a poiTenthesis preceded by minus ^ 

the , and the sign before it may be removed, if the 

sign of every term inclosed is . 

Remove the parenthesis from the following: 

291. 292. 293. 

2 + {y-2) bx-{a-\-b) Ty - {x-\-2y) 

294. 295. ^ 296. 

7y-{x-2y) 7y+(x-2y) 3;rr - (6^ -f -?) 

Inclose the last two terms of the following trinomials in 
parenthesis: 

297. 298. 299. 300. 

x-\-y — 2 x—y-\-z x—y — 2 2x —y — 2s 

290a. Copy or read and fill the blanks: Any number 

of may be inclosed by a with a minus sign 

before it; if the sign of every term inclosed be . 

2903. Copy or read and fill the blanks: If a number of 

terms are inclosed by a with a plus sign before it, 

the and the sign it may be removed without 

altering the value of the expression. 

« 
Write answers to the following in two ways: (1) using 

the parenthesis; (2) without using the parenthesis: 

(a). From x take the sum of j/ and z. 

{b). From 2 take the difference between x and j/. 

(r). Add the sum of x andj/ to s. 

(d). Add to 2 the difference between x and^. 

Note. — See Problems, Exercise VII, page 104 for applications of 
the above. It will be well to work them before beginning the next 
subject 
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LESSON XXX. 

MULTIPUCATION. 

(a). In arithmetic the multiplier tells how many equal 
numbers are to be taken. 

(*). In algebra the multiplier tells how many equal 
numbers, or quantities, are to be taken; and it also tells 
how the product is to be taken, i.e.^ whether additively ox 
subtractively. 

(c). When the product is to be taken additively the 
multipUer has a + sign. 

{d). When the product is to be taken subtractively the 
multiplier has a — sign. Remember this. 

Read carefully and answer the following questions: 

(«). (*). w. w. 

+ 4;r —ix -h4:X —4:x 

+3 +3 -3 -3 



Note.— See page 111. 

I. In example (a) how many times is + 4 jr to be taken ? 
What will +4;r + 4ji; + 4ar, or 3 times + ^x equal ? 
//ow is the product to be taken in example (a)? -f 12 jr 
taken additively equals what ? Then what is the sign of 
the product in example (a)? 

II. In example (b) how many times is — 4 ;r to be taken ? 
What will — 4;r — 4^ — 4^, or 3 times — 4 ^, equal ? 
Now is the product to be taken in example (^)? —12x 
taken additively equals what ? Then what is the sign of 
the product in example (^)? 

III. In example {c) how many times is + 4 j; to be taken ? 
What will + 4:X -\- 4:X -\- 4:Xy or 3 times +^Xy equal? 
Now is the product to be taken in example (f)? Why do 
you say subtractively ? Taking the product -f 12 ;r sub- 
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tractively makes it what ? If taking -{-lix subtractively 
makes it a subtrahend , what must we do to the sign? 
Then what is the sign of the product in example (r)? 

IV. In example (rf) how many times is — 4 ;i; to be taken ? 
What will — 4^ — 4;i; - 4;i;, or 3 times -4;i;, equal? 
How is the product to be taken in example (df)? Why 
subtractively? Taking the product — 12:tr subtractively 
makes it what ? If taking — 12 ;p subtractively makes it 
a subtrahend ^ what must we do to the sign ? What, then, 
is the sign of the product in example (rf)? 



w. 


(/). 


ig). 


(A). 


+ 4x 


4.x 


+ 4x 


4x 


+ 8 


+ 3 


3 


-3 



+ 12;r -12x -12x +12x 

Inspect the examples (^), (/), {g) and (A), and tell 
when the sign of the product is + and when it is -. 

300a. Copy or read and fill in the blanks. In alge- 
braic multiplication like signs give and unUke 

signs give . 



LESSON XXXI. 

Name at sight the products in the following: 

301. 302. 303. 304. 305. 

-^x +8;r -{-Tx -Qx ■\-&x 
+ 4 +8 -6 -7 -5 



306. 


307. 


308. 


309. 


310. 


-12^ 


4y 


-Zy 


2y 


-9^ 


8 


-9 


-7 


4 


-9 
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811. 
12;e + 3j> 4. 
8 4 


312. 
X — ^y 


813. 

+ 9x - 8^ 
-7 


314. 815. 
xy xyz 

X — X 


316. 

— X -{-y 

— X 


817. 
x-y 

X 



x^-y 



Fig. 11. 



LESSON XXXII. 

318. What is the perimeter of 
Fig. 11 ? 

319. Represent i of its perimeter? 

320. What is the area of Fig. 
11 ? Write the answer in two ways. 

Note. — Give values to x and j^, as ;r = 
13 inches and y ^Z inches. Then the 
area is 13 times 16 sq. in. = 208 sq. in. 

See if ;r* + xy equals 208 sq. in.; also x (x -\-y). Test, the peri- 
meter also = 58 inches. Does 2 x -{- 2 {x -\- y) equal 58 inches? 
Does {;r +>/) 4- :r 4- (^ + y) + .r ? 

321. What is the perimeter of 
Fig. 12 ? 

322. What is ^ of its peri- 
meter ? 

323. What is i of its peri- 
meter ? 

324. What is the area of Fig. 
12? 



I 



Fig. 12. 



NoTB.— Let ;i: = 20 and j/ = 7, and test as before. 
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325. What is the perimeter of 
Fig. 13 ? Write the answer in four 
ways. 

326. What is J of the perimeter ? 

327. What is i of the perimeter ? 

328. What does ^4^ represent ? 

4 

329. What is the area of Fig. 13 ? Fig. 13. 

Note. — ^Let ;r = 6 and j' = 4. The area is then 100. Test your 
answer ^'4-2 xy -\-y* and see whether it is correct. 

330. What does (x + j/)« represent ? See Fig. 13. 

331. What is the area of a square the length of whose 
sides is a + ^? 

332. What is the area if the sides were^ + z long ? 

333. What is the area if the length of the sides were 
2;i: + 2j|/? If2a + 2*? 



LESSON XXXIV. 

THKORBMS. 

Name at sight the answer to the following: 

334. 335. 336. 

(x -hyy {y + zY (a + *)" 

338. 339. 340. 

(2x + 2yy (2a-\-2by (2c^2dy 



337. 

{b -f cy 

341. 

iZx + 2yy 



342. 343. 344. 

(4 ^ + %yy {^x+ ^yy (ad + 6cy 

345. Copy or read and fill the blanks: The square of 
the sum of two quantities is equal to the square of the 

, plus twice the product of the ^by the 

plus the square of the. 



This is known in algebra as Theorem I, 
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LESSON XXXV. 

846. What is the perimeter of 
Fig. 14? 
347. What is 4 the perimeter ? 

848. Represent ^ of J of the peri- 
meter. 

849. What is the area of Pig. 14 ? 

Note. — Give values to the letters and 
see whether your answer x* ^2xy -j-y^ 
is correct. ^ s 4, > s 2. 



x-y 



I 



Fig. 14, 



850. What is the area of a square the length of whose 
sides is a — ^? 

851. What if the length of the sides of a square is 
2Ar-2j/? 

852. What does (r — j/)' represent? 

Name at sight the answers to the following: 



353. 


354. 


355. 


856. 


(x -y)* 


(2x-2yy 


(2a-2*)» 


(2*- 2^)* 


357. 


358. 


359. 


360. 


(5.j:-5j')» 


(Ay-^zY 


(Za-Zb)* 


(6^-6j')» 



360a. Copy or read and fill the blanks: The square of 
the difference of two quantities is equal to the square of 

the minus twice the product of the by the 

^plus the square of th6 

This is known in algebra as Theorem II. We shall 
often use the theorems. They will save us much time if 
we only remember them. 
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LESSON XXXVI. 

361. Find the perimeter of x-\-y 
Fig. 15. 

362. From the perimeter take 
the sum of the two ends. What Fig. 15 
remains ? 

363. Take the smn of one end and one horizontal side 
from the perimeter and tell what remains ? 

364. How long will the perimeter be if the sum of the 
two longer sides is taken from it? 

365. What is the area of Fig. 15 ? 

NoTE.~I/et :tr s 6 and y =s A and test your answers. 

366. What does x^ — ^ represent? See Fig. 15. 

367. What is the area of a rectangle whose sides are 
a ^ d hy a — d} 

368. What is the area of a rectangle whose sides are 

2;t: + 2jj/by 2;ir-2jK? 

369. What does (x +j/) (x —y) represent? 
Name at sight the answers to the following: 

370. 371. 372. 

iy^z){y-z) {2.y^^z){2.y-1z) (4a + 2^) (4a-2*) 

373. 374. 

(ix-\-2y) (4^-2^) (5;rr + 5^) (5;»r-5^) 

375. 376. 

(6a + 4*) (6a -4*) (7x-\-dy) (^7x-dy) 

376a. Copy or read and fill the blanks. The prodiid 
of the sum and diifference of two quantities is equal to the 
^of their 

This is known in algebra as Theorem III, 
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LESSON XXXVII. 



;r + 4 



^ + 4 




CO 

I 



Fig. 16. 




Fig. 18. 



877. From the perimeter of Fig. 16 take one end. What 
remains? 

378. From the perimeter of Fig. 17 take one of the 
longer sides. What remains ? 

379. Take one of the shorter sides of Fig. 18 from its 
perimeter. What remains ? 

380. From one of the longer sides of Fig. 17 take one 
end, and then take the difference from its perimeter. 

NoTB — ^Always write your work out in full. Test your answers, 
letting X = S, 

381. Find the area of Fig. 16. 

382. Find the area of Fig. 17. 

383. Find the area of Fig. 18. 

NoTiS.— We will now compare the answers to the last three 

problems. 

Fig. 16 = ;ir«-f 7^+12. 

Fig. 17 = ^» + ^ - 12. 

Fig. 18 = ;ir«--7:r+12. 
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384. The length of Fig. 16 is the binomial x-hi. Its 
width is the binomial x + 3. What term is common to 
both binomials ? 

385. Square the common term, and what do you 
obtain? 

386. How does this compare with the first term of 
your product ? 

387. What is the algebraic sum of the unlike terms? 

388. Multiply this sum by the common term. What 
is the result ? How does it compare with the second 
term of your product? 

389. Multiply your unlike terms together. What is 
the result ? How does it compare with the third term of 
your product ? 

Note. — ^Test the next two in the same manner. 

389a. Copy or read and fill in the blanks: 

The product of two binomials having a common term 

equals the of the — • term and the product 

of the common term by the algebraic of the 

terms and the algebraic of the unlike 

terms. Remember this; it will often be useful. 

LESSON XXXVIII. 

390. What is the area of a rectangle (^ + 5) by (^ + 2)? 

391. What is the area of a rectangle (x + 6) by (^ - 5)? 

392. What is the area of a rectangle (^-7) by (^- 10)? 

393. What is the area of a rectangle (a + b) by (a 4- 4*)? 

394. 395. 

(^ + 5) (^+10)=? (y-h2) (jK-3)=? 

396. 397. 

(^ + 2) (^-4) =? (a + *) (« + =? 

398. 399. 

(2^ + 3) (2^-7) =? («-3) {a-7) =? 
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400. Find the area of Fig. 19. Of Fig. 20. 



x + 1 



+ 



Fig. 19. 



X 



I 



Fig. 20. 



LESSON XXXIX. 

PROBLKMS. 

401. What have we learned about multipljring both 
members of an equation by the same or equal quan- 
tities ? 

402. Multiply both members of the equation — 4^ = 
— 16 — 4 by — 1, and read your answer. 

403. To what number can 2 be added, making \ the 
sum equal to J the number ? 

404. Robert had a certain number of dollars, to which 
on his birthday his father added 18. He then spent i of 
his money for a set of Dickens, which cost him ^ of 
what he had at first. What did the books cost ? 
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405. There is a number which, if we multiply by 3 
and take 12 from the product, i the difference will equal 
the difference between } of 6 times the same number and 
24. Find the number. 

406. i of a given number added to 3 equals f^iy of itself 
diminished by the fraction f . Find the number. 

407. Seven times a certain number plus 3 equals 9 
times the same number less 9. Find the number. 

408. John has a certain number of dollars; | of his 
money equals f of his money added to 120. How much 
money has he ? 

409. The sum of two numbers is 96. If the greater is 
divided by the less the quotient is 5. Find the numbers. 

410. The difference between two numbers is 24. The 
greater divided by the less equals 3. Find the numbers. 

411. If William is 3 times as old as Henry now, and 
in 10 years will be twice as old, how old is he ? How old 
is Henry ? 

412. A can do a piece of work in 4 days. B can do 
the same work in 6 days. If they work together, how 
long will it take them ? 

413. How long will it take 3 men working together to 
do a piece of work, if A can do it in 3 days, B in 2 days 
and C in i day ? 

414. If A can dig a well in 5 days, B in 4 days and C 
in 3^ days, how long will it take them to dig it work- 
ing together ? 

Note. — Fill the blanks. If the sign of each term of an equa- 
tion is changed the is not destroyed. Changing the signs 

thus is equivalent to both members of the equation by 

one. 

.4 
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LESSON XL. 

DIVISION. 

NoTS.— See page 112 for model example in division of Poly- 
nomials. 

Algebraic division is the process of finding how many 
algebraic quantities, and in what manner^ one of them 
must be taken to produce the other: 

(^). (^). W. (^). 

2x —2x zx —2x 

I. l/ook at Examples (a), (*), (r) and (^/). What is 
the dividend ? What do we call 2x? 

II, In Example (a) what quantity do we wish to pro- 
duce ? Is it a positive or a negative quantity ? 

III. What quantity have we given ? Is it positive or 
negative ? Then hozv must we take it to produce + 8x^'^ 

IV. How many must we take to produce + 8 ;r^ ? 
Then the quotient is what ? 

V. What kind of quantity is the divisor in Example 
(^)? What kind of quantity do we wish to produce? 
How must we take a negative quantity to produce a posi- 
tive one ? Then what is the quotient ? 

VI. What kind of quantity is the divisor in Example 
j:)} What kind of quantity do we wish to produce? 
How must we take a positive quantity to produce a nega- 
tive quantity ? Then what is the quotient ? 

VII. What kind of quantity is the divisor in Example 
(^)? What kind of quantity do we wish to produce? 
How must we take a negative quantity to produce a neg- 
ative quantity ? Then what is the quotient ? 

414a. Copy or read and fill the blanks. In division 
like signs give , and unlike signs give 



DIVISION. 
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Name at sight the quotients in the following examples: 



415. 416. 


417. 


418. 


Qx^ 12x'jy 
Sx' - 4x* 


-9;ty 

-3y 


15x^y 

- 8jcy 


419. 


420. 


421. 


42 ^y^ 


-IB^y 


22 ;r' 



1 xy z 



Qx^y 



11 



422. 
-48;cy 



6:r* 



423. 



49yir» 



72» 



424. 
I44;cy2» 



425. 



- 12 x^f^ 64 abc" 



8<r' 



NOTB. — In the following examples do not forget your theorems: 



426. 


427. 


x?-¥2xy+^ 


X? -2xy +y' 


x+y 


x-y 


428. 


429. 


;r» + 7;«:+12 


x? + x-\'i. 


x + i 


x-3 


430. 


431. 


;r»-y 


x> f 



x—y x-\-y 

NoTK. — Work an original example in multiplication ; then 
prove it by division, and vice versa. Hundreds of tests may thus 
be applied in multiplication and division. 
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LESSON XLI. 

432. How long is the vertical 
side of Pig 21 ? 



Zx+y 



Area = 



Fig. 21. 



433. If the area of a rectangle 
is 2^ -h5xy + 3y, and one side 
equals ^ +^, what must equal the 
other side ? 

434. Find the length of a rectangle whose area is equal 
to jr* 4-y, and whose width equals x -hy. 

435. The area of a trapezoid is 4^ -h 2xy — 2_y*, the 
sum of its parallel sides 2x + 2y, What is its altitude? 

436. The base of a triangle equals 2x-{-y; its area 
equals 8x^ -^Sxy + 2y . What is its altitude ? 

437. The altitude of a trapezoid is 6 ;i: — 6y; its area is 
6jc^ -\- 8xy — 9y. What is the sum of its parallel sides ? 

438. What must be the length of the altitude of a tri- 
angle whose base is x -\-2y -{- z, and whose area is 3 ji::* + 
6xy + Sx^} 

439. The area of a circle is Qjr* + 9xy -\-9x2 + Qyz; J 
its diameter is 3 ;«: + Sy, What is its circumference ? 

440. The area of a square is 25;c* -f SO^rj/ + 25^; one 
side equals 5x-h 5y, What must the other side equal ? 
What if the area had been 25x^-50xy + 25y ? 

441. What must be the perimeter of a room that is y 
feet high, the area of whose four walls is 2^ + iyz 
square feet ? 

442. x^^y^^x-y^} 

443. x^ + 32y ^ ^ + 2^ = ? 

444. x*^ + jx^y +y -*- ^ - xy +y = ? 

NoTK. — other problems may be obtained by multipl3dng two 
quantities, as Sx -^2y -{.y by3^+^ + 2r, and then proving the 
work by division. 
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LESSON XLII. 

EQUATIONS CONTAINING TWO UNKNOWN QUANTITIES. 

445. What have we learned about addmg the same or 
equal quantities to both members of an equation ? 

446. The sum of two numbers is 12 and their differ- 
ence is 4. What are the two numbers ? 

Let X = the larger number, 
and_>/ = the smaller number. 

Then will (1) ;c +^ = 12, 
and (2) x —y = 4. 

447. Which is the greater in equation (2), ;»;-_>/ or 4 ? 

448. Then, if we add x —y \.o the first member of 
equation (1) and add 4 to the second member of equation 
(1), what shall we have done? 

Let us do this: (1) x^y^Vl 

(2)x-y= 4 

(3)2;r = 8 

(4:) X =4 

449. After adding the members of the second equation 
to the members of the first equation, what do we get for 
the third equation ? 

450. Substituting the value of x in the first equation 
we have i-\-y = 12 

Transposing 4 we have ^ = 12 — 4 

y= 8 

451. 2 times Gordon's marbles added to 2 times CharUe's 
equals 10, or 4 times Gordon's added to 2 times Charlie's 
equals 16. How many marbles has each boy ? 
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Let X = the number Gordon had, and 
y = the number Charlie had. 

(1) 2xH-2j/= 10 

(2) 4.r4-2j/= 16 
Subtracting (2) from (1) - 2;c = - 6 

X =3 

Substituting (1) 6 + 2 j/ = 10 

2j/ = 10-6 
y^ 2 

452. Performing such operations upon two given equa- 
tions as are necessary to get rid of one of the unknown 
quantities is called Elimination. 

(a). In the first problem were the coefl&cients of ^ equal 
or unequal ? Were its signs like or unlike ? What did 
we do to eliminate^? 

(d). In the second problem were the coefficients equal 
or unequal ? Were its signs like or unlike ? What did 
we do to eliminate jK? 

453. Copy or read and fill the blanks: When a quan- 
tity is to be eliminated its coefficients must be , and 

if its signs are ^we add one member to the other. If 

its signs are we subtract one member from the other. 

(1) 2 ^ + y=lS 

(2) x + 2y^ll 

454. Is there any way to make the coefficients of y 
equal in the above equations? 

(3) ^x \-2y = 2Q 
(2) x + iy^n 

455. What was done to (1) to make equation (3) ? Find 
the values of ;r andy. 

(1) 2x-h2y = 20 

(2) x-}- y=10 

(3) ;tr + J/ = 10 

456. In this case what was done to (1) to get (3) ? 
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LESSON XLIII. 

457. The sum of A's and B's ages is 35 years, and if 
twice B's age be taken from twice A's age the difference 
will equal 10. How old is each ? 

458. Mary bought 2 slate pencils and 3 lead pencils at 
cost of 21 cents. Had she bought 5 slate pencils and 4 

lead pencils the cost would have been 35 cents. What 
were the pencils worth apiece ? 

459. The sum of two numbers is 15. The greater 
divided by the less equals 2. Find the numbers. 

460. Ten years ago a father was 7 times as old as his son. 
Now he is only three times as old. Find the age of each. 

461. George and Henry spent the afternoon collecting 
shells and then sat down to count them, when it was found 
that they had 60 between them; but George had 4 times 
as many as Henry. How many shells had each boy 
collected ? 

462. Two numbers whose difference is 68 are to each 
other as 15 to 3. Find the numbers. 

463. There are two numbers to whose sum if 14 be 
added the sum will be 100; but if the less be taken from 
the greater the difference will equal 32. Find the numbers. 

464. *' There is a fraction such, that if you add 1 
to its numerator, it becomes J; but if you add 3 to its 
denominator it becomes J. Required the fraction. ' ' 

465. There is another fraction which if 1 be added to 
its numerator, it becomes 1; but if 2 be added to its 
denominator it becomes i. What is the fraction ? 

466. Two numbers are to each other as 4 is to 2, and 
i the greater added to ^ the less equals 8. What is the 
sum of the numbers ? 

467. A fish line is i of its length in the water; 6 feet 
of the line is wound on the end of the pole; the rest of 
the line is f of its whole length. How long is the line ? 
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LESSON XLIV. 

468. There are two pipes used to fill a water tank 
One of them will fill it in an hour and a half; the other 
requires 2 J hours. In what time will both fill it? 

469. If the tail of a fish weighs 9 lbs. , his head as much 
as his tail and half his body, and his body as much as 
his head and tail, what is the weight of the whole fish ? 

470. A and B sell papers. The first day A gains as 
muoh money as he had at first and 14 more, and finds he 
has twice as much money as B. The. second day B gains 
half as much as he had at first and $1 more, when he 
finds he has i as much as A. How much money had 
each at first? 

471. If John gives Willie 20 marbles he will still have 
twice as many as Willie; but if he gives him 40 they 
will each have the same number. How many has each? 

472. James bought 20 oranges and 30 lemons, for 
which he paid $1.70. Had he bought 30 oranges and 20 
lemons they would have cost him $1.80. What did the 
oranges and lemons cost apiece ? 

473. If A gives $10 of his money to B, they will each 
have the same amount of money. If B gives $10 to A, 
B's money will equal but | of A*s original sum. Find 
how much money each man has. 

474. If Henry gives $10 of his money to Frank, they 
will have equal sums; but if Frank gives $10 to Henry, 
Frank's money will equal only ^V of Henry's. How 
much more had Henry than Frank ? 

475. The difference between two niunbers equals IJ 
times the less number; their sum equals 12 more than the 
larger number. Find the numbers. 

476. Three times W's age added to twice C's age 
equals 165 years, and ^ of W's age added to C's age 
equals 24 years. How much older is W than C ? 
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477. The carpet and furniture in a parlor are together 
worth $1500; the furniture is worth 5 times as much as 
the carpet. What is the value of each ? 

478. Two fractions are to each other as 1 is to 2; 
their sum is one. Find the value of each. 



LESSON XLV. 

479. There are two numbers. If 33 be added to 3 times 
the second, the sum will equal 8 times the first; or 2 
times the second plus 20 equals 5 times the first. What 
are the numbers? 

480. There are two other numbers. If 3 times the 
first be divided by 5 times the second, the quotient will 
be 2f ; or, if 1 be added to the first i the sum will equal the 
difference between J of 2 times the second and J. Find 
the numbers. 

481. There are two numbers, f of the smaller number, 
added to f of the larger one, equals 26. Or, f of the 
smaller, added to f of the larger, equals 25. What are 
the numbers? 

482. One-fifth of the sum of two numbers equals 1 
less than one dozen, and their difference equals 11. What 
is the numerical sum of the two numbers ? 

482a. If to 5 times the sum of two numbers 20 be added, 
the sum will be three score and ten. These numbers are 
to each other as 12 is to 8. Required the numerical 
difference between them. 
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LESSON XLVI. 

FACTORING. 

(a) {b) {c) (d) (e) 00 

i 12 X x^ y xy 

(1). What was done to the numbers in example (a) to 
get the number in example (d)} (2). What was done 
to the quantities in example (c) to get the quantity in 
example (d)} (3). What was done with the quantities 
in (e) to get the quantity in (/) ? What are the factors 
of 12? (4). What are the factors of x^} Ofxy} Copy 
or read and fill the blanks: 

483. The quantities multiplied together to produce a 
are the ^of the quantity. 

What are the factors of the following quantities? 

(1). (2). (3). (4). 

xy yz xyz j^y^ 

NoTK. — The operations of factoring are performed by inspec- 
tion. Divide xy^ Kx. (1), hy x. What is the quotient? Divide 
yz^ Kx. (2), by J/. What is the quotient? 

I. What are the factors of xy? (Ex.1.) 
II. Divide xy by x. 

III. What is the quotient ? The divisor? 

IV. How do the quotient and divisor compare with 
the factors oi xyt 

Fill the blanks: A divisor of a quantity is one of the 
factors of the quantity, and the ^is the other 

Note. — ^The operations of factoring are performed by inspection. 
A monomial that is a common factor to all the terms of a poly- 
nomial may be placed without a parenthesis, and the other terms 
within. 
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Find the factors of the following: 

1. ^y -f ^2* + :»^* = ^ (y 4- -?» + *). 

3. a^tf-aV^aH, 

4, y + 3y - 2y. 

5. ay - 6jK^ + 9^^^. 

LESSON XLVII. 

Note. — Remember (1) that the factors of a quantity are such 
quantities as multiplied together will produce the quantity. (2) 
To apply what you have learned. There is nothing new required 
of you in this lesson. Think a moment and you will have no 
trouble with Examples 488 or 490. (3) Remember always to use 
a theorem when you can. 

Factor the following quantities: 

484. jf. 

485. xy, 

486. .^-y. 

487. ^-y. 

488. ;t:*4-2jrj/+y. 

489. ^-2jirj/4-y. . 

490. ;t:* + 8:^+16. 

491. 9;i^-6;ry+y. 

492. Vlxf^yz' - 15^^ - ^^z'b, 

LESSON XLVIII. 

What are the factors of each of the following quanti- 
ties? Think a moment and you will have no trouble 
with Ex. 497 and others like it: 

493. ^. 498. ;i^+7;»;+12. 

494. xyz. 499. of^-x-Vl. 

495. a«-#^. 500. :^-Tx-\-Vl, 

496. ^a^-^lf. 501. 6;ry - 12 ;ty - 36^^. 

497. a« - 8 a + 15. 502. 144 a« + 264 ab + 132 ^. 
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LBSSON XLIX. 

NoTtt. — See Lesson IX. » Note to question 67. 

I. How many terms in the quantity under (a)? 
II. How many terms in the quantity under (*)? 

III. Why only two terms in the quantity under (^)? 

IV. What is the first term in (^)? The second term? 
V. What factors produced the quantity in (a)? 

503. What are {x —y) and (^x -^y) with reference to 
Ex. (a)? 

504. What are x -V (^y -^ z) and x — (^y -^ z) with ref- 
erence to Ex. (^)? 

505. Remove the parentheses from the second terms in 
504. (See Lesson XXIX, 290. ) 

506. Factor a«-(* 4-^)'. 

507. Factor 4 ^ - (;r + j/)*. 

LESSON L. • 

Find the factors of the following quantities. There is 
nothing new required. Remember that we factor by 
inspection. Ex. 513 and others like it are nothing new: 

508. ^ -^ xy. 

509. of' -y. 

510. ^ - (^ 4-jk)'. 

511. ix-\-y)^-^. 

512. ^y -f^. 

513. j^ ■\' {a ■\- b)x -V ab, 

514. ^ - (a 4- b)x + ab, 

515. ^ — (^ + z)x -hyz, 

516. ix+yy-(x-y)\ 

517 12 a^bc" - 15 aV - 6 aVd, 
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LESSON LI. 

518. Mr. A owns a lot ^ +jk rods long and x -hy rods 
wide. What is the shape of the lot ? 

519. What is the area of Mr. A's lot? (See Problem 
518.) 

520. Mr. B owns a lot whose area is 5 times as g^eat 
as A's. What is the area of Mr. B*s lot? 

521. Factor 5ji^ + 10 ;irj/ + 5y. 

522. Factor 9 a« + 18 a* + 9 **. 

523. Factor 8/ + 2iyz +18^ 

524. Mr. C owns a lot that is ;i; + 3 rods long and x-hZ 
rods wide. What is the shape of the lot ? 

525. What is the area of Mr. C's lot? 

526. Mr. D owns a lot whose area is twice as great as 
Mr. C's. What is the area of Mr. D's lot ? 

527. Factor 2;i^+10:r-H 12. 

528. Factor 5A^-5jir- 30. 



LESSON LIh 

Factor the following: 

529. 8;»^ + 40:r + 48. 

530. 7;c«-7;r-42. 

531. 6;c«-12jirj+6y. 

532. 5x^-5^, 

533. 2;»^-20^ + 48. 

534. U a^ff'c + 7 a^l^c-- 21 a^d. 

535. 5^-5 (a + *)^ 

536. 16a« + 32a* + 16*». 
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LESSON LIII. 

537. William has a block of wood x+y inches long, 
x-^-y inches thick and x+y inches wide. What is the 
shape of the block? 

538. What is the volume of William's block of wood? 

539. li X = 1 and_>/ = 2, what would be the volume of 
William's block ? Test your answer and see whether it is 
correct. 

540. Read and complete the sentences below after care- 
fill inspection of the answer to Problem 538: 

The cube of the sum of two quantities equals the 

of the first, plus times ^of the first by 

the second, plus - . times the by the of 

the second, plus the ^of the second. 

Note.— Performing the multiplication indicated is called ex- 
panding the expression, 

541. Expand (a + by. 

542. Expand {y + 2)'. 

543. Expand (2 + z)\ 

544. Expand {x -yy, 

545. To what is the cube of the difEerence of two quan- 
tities equal ? 

Note.— You should be able to write this unaided. 

546. Expand (a - by, 

547. Expand (2 AT + ^^)'. 

LESSON LIV. 

548. Factor;r* + 3;c> + 3;r;/^+y. 

549. Factor ;r*-3;i;*j/ + 3 ;ry-y. 

550. Factor 8 + 12^ + 6^ + ^. 

551. Factor 8;t^ - 36;cy + 54.^y - 27/. 



FACTORING. 
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552. FsiCtoT 2x' + Qx'y + 6xy ■{- 2y. 

553. Factor ix" -lix'y^ 12xf - 4y. 

554. Factor S^ -^^x'y ^Z^xf - Sy . 

555. Factor Qx" + l^^y + 18^y + 6y. 



LESSON LV. 

a + X a-h X 





556. What is the area of rectangle (a) expressed in the 
shortest way ? 

557. What is the area of rectangle (6) expressed in the 
shortest way ? 

I. Since rectangle (a) = 2 {a -{- x) and rectangle 
(3) = 3 (a + ;r), what is the sum of the two areas? 
5 (a + ^) we see at once is the answer. 



a -\- X 



a -\- X 





558. What is the area of rectangle {c) expressed in the 
shortest way ? 

559. What is the area of rectangle (^d ) expressed in 
the shortest way ? 

II. Since rectangle {c) = x (a + x) and rectangle 
(d) =y (a + x), what is the sum of the two areas? 
(^x + J/) (a + x) we see at once is the answer. 
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560. Factor the polynomial 2 (a + ;r) -h 3 (a + jt). 

561. Factor the polynomial x {a '\- x) + y {a '\- x). 

562. Factor the polynomial 2a + 2;r + 3a + Sx. 

563. Factor the pol3momial ax -{- j^ + ay -\- xy. 

Note. — We see by inspection that the above polynomials, 
Examples 562, 563, consist of four terms, of which the first two 
and the last two contain a common binomial factor. All snch 
polynomials are factored as shown above. 

Factor the following: 

564. cf -^ ax -\' ab -{■ bx. 

565. xy — xz -\- ay — az, 

566. o^y + j^z — 4j/ — 4^. 

567. ab-~bc-ad-\rdc. 

568. a«a:-a»-;i: + l. 

569. a:}f - af ^^ bjf - bf, 

570. 5a*-5&-f 3a«-3ar. 

571. aV-aV + i^JC*-^^^. 



REVIEW EXERCISE. 

1. What are the factors of 25 + 20 x + 4 jt* ? 

2. Write the factors of 9 ;r« - 30 ;tr + 25. 

3. What are the factors of 9 jc^ - Qxy+fi 

4. Name the factors of 4:i:* — 12;ry + 9j/*. 

5. What are the factors of 8 + 12y + 6y +/ ? 

6. Write the factors of 25 ;c« + 35 ;i: + 6. 

7. What are the factors of ^ + 11 2' + 18 ? 

8. What are the factors of 4;t* — 4^ ? 

9. Factor ^ - (jK + zy. 

10. What are the factors of a^^l^ - l?^ ? Tell which 
theorem was used in each example. 
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LESSON LVI. 

FRACTIONS— REDUCTION. 

The first thing for us to know when beginning the 
study of fractions is that the reasoning is the same, 
whether the fractions be expressed by figures or by 
letters. 

The same signs that we have had in arithmetic are to 
be used, as x, — , +, -^; also the same names, as numer- 
ator, denominator, least common denominator, etc. 



(a). 


(*). 


W- 


(d). 


4 


2 


8 


6 


6 


3 


4 


8 


(e). 


(/). 


(.g). 


w. 


X 


:»? 


y 


Z 


y 


xy 


xy 


X 



I. What was done in Example (a) with the nmner- 

ator and denominator to get the fraction in Example {U) ? 

II. What was done in Example i^g) with both terms 

of the fraction, i,e* , numerator and denominator, to get the 

fraction in Example (K) ? 

III. What was done in Ex. {c) to get Ex. {d) ? 

IV. What was done in Ex. (e) to get Ex. (/) ? 

V. How does the fraction in (a) compare with the 
fraction in (3) ? 

VI. How does the fraction in (^) compare with the 
fraction in (h) ? 

Note. — If in doubt, give values to x and ^'j as ;ir = 6, ^^ = 5, 
and test. 

VII. How does the fraction in (c) compare with the 

fraction in (^) ? How {e) with (/) ? 
5 
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572. Copy or read and fill the blanks: To change a 

fraction to lower terms we divide its and- by 

the ^number or quantity. 

572a. If both terms of a fraction are multiplied by the 

same . or quantity, the value of the fraction is 

changed. 

LESSON LVII. 

573. :r +^ is how much of Fig. x 
22' s perimeter? 

574. X -\- y equals what part of 

Fig. 22's perimeter ? 2x + 2y 

575. Reduce the answer to Ex. 
574 to its lowest terms. 



Fig. 22. 



Note. — Let x = 6 andy = 4, and test the two fractions to see if 
they are equal. 

5z 






CO 



Fig. 23. 



^xjy 

Fig. 24. 

576. Find the area of Fig. 23. 

577. Find the area of Fig. 24. 

578. The area of the triangle is equal to what part of 
the rectangle? 

579. Reduce the answer to Example 578 to its lowest 
terms. 

NoTK. — Let X = 1, y = 2 SLud z = 3f and test your results. 
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Reduce the following fractions to their lowest terms: 




580. 






x" 




581. 


y 


582. 


i^xy^ 




3^-¥2xy+:^ 


85 x'ysf' 




4 i^ -y ) 


583. 




584. ■ 


jc*-2;r)/+y 




;c*-2^ + l 


3 (^ -f) 




^-1 


585. 




586. 


X +y 




;t*-y 



587. Multiply both terms of the fraction — by the 

quantity x —y, "^ 

2x 

588. Multiply both terms of the fraction by the 

quantity 2 jr. -^ 

589. Multiply both terms of the fraction by the 

quantity (^+^). "^ 

X — y 

590. Multiply both terms of the fraction ^ =^ by the 

quantity (x-\-y'), -^ 

LESSON LVIII* 

IMPROPER FRACTIONS. 

(«). (^). w. w. 

-3 23 X xy ■\- X 

4 4 J^ J^' 

I. What was done to the mixed number in Example 
(a) to get the improper fraction in Example (^)? 

II. What was done to the mixed quantity in Example 
{c) to get the improper fraction in Example (flf )? 

590a. Copy or read and fill the blanks: 
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To change a mixed number or quantity to an improper 

fraction we multiply the whole number by the of 

the fraction, and to the product add the ^when the 

sign of the fraction is plus, and ^when the sign of 

the fraction is 

Change the following mixed quantities to improper 
fractions: 

(a). (*). (0. 

6 + 1 28 6-f 1 28 - (6 + 1) 

2 2 2 2 

W. W. (/). 

28-6-1 21 1 

2 2 2 

I. See the mixed number in Example (a) above. 

II. What is required in Example (a)} 

III. Before we can take halves from wholes, what 
must be done? 

IV. What was done to Ex. (a) to get Ex. (ft) ? 
V. What was done to Ex. (ft) to get Ex. (^) ? 

VI. What was done to Ex. (c) to get Ex. (d)> 

VII. What was done to Ex. (d) to get Ex. (<?) ? 

VIII. What was done to Ex. (e) to get Ex. (/) ? 

Note. — Repeat the same questions to the following: 

(a). (*). 

^*^ 2 2 2 

28 jc- (6a: + 1) 28x-Qx-l 

2 2 

22;ir-l ,, 1 

-^— 11^-2 

Note. — It is evident that nothing new is found in these prob- 
lems, they being simply examples in subtraction. 
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Work the following: 

o x + 2 ^ ^ y-^ ^ 

ic). 

Change the following to improper fractions: 
591. 592. 

593. 594. 

X f r xy 

•^2 -^ x^-y 

595. 596. 

1 X 

x-y-\ y-\-y-\-- 

•^ X -vy y 

597. 598. 

, « ^-:r* Q 2j; + 8 

"^ "^ :i;-^ JIT- 5 

LESSON UX. 

ADDITION AND SUBTRACTION. 

2 3 1 _^ -IZ 

3 "^ 4 12 "^ 12 " 12 

a a ab ac (ab -f «^) 

c b be be be 

I. What was done to the fractions in Example («) to 
get the fractions in Example (^)? 

II. What was done to the fractions in Example (^) to 
get the fractions in Example (flf )? 
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Find the sum or difference of each of the following: 
599. 600. 



y 2 


y 2 




601. 


602. 




^ 1 ^ -^ 


X z 


= ? 


X — y X +y 


x+y x—y 


603. 


604. 




x-\- y X -h y ^ 


X J y 


= ? 


X- 4: jr- 3 * 


x + y x-\-y 




605. 


606. 




3^2^4 * 


X -\- y X -\-y 
x—y X -\- y 


= ? 

• 


607. 


608. 




2x+^^-^2^^=? 


X ^ y 
jrr-4 ' :r-3 


= ? 

• 


LESSON 


LX. 





MULTIPLYING FRACTIONS BY WHOLE NUMBERS. 

(«). (■*)• W. id). 

3 ^ 6 a ac 

4 4 ^ d 

I. What was done to the fraction in Example (a) to 
get the fraction in Example (^) ? 

II. Which is larger, the fraction in (a) or (^) ? 

III. Then what was done to the fraction in (a) ? 

IV. What was done to the fraction in Example (c) 
to get the fraction in Example (fl?) ? 

V. Which is larger, the fraction in (c) or (d) ? 

Note.— If in doubt let a= 3, ^ = 4 and d = 2 and test. 
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VI. Then what was done to the fraction in (c) ? 
(e). (/). Uy ik). 

3 ^ 3 ^ k ^ 

4^ 2 ^^ ¥ 

I. What was done to the fraction in (^) to get the 
fraction in (/) ? What did it do to the fraction in {e) ? 

II. What was done to the fraction in {g) to get the 
fraction in (A) ? What did it do to the fraction in (^) ? 

609. Copy or read and fill the blanks: Multiplying the 

or the dominator of a fraction ^the value 

of a fraction. 

610. And from the above it must follow that: Dividing 

the numerator or the denominator. -the value 

of a fraction. 

LE550N LXI. 

Find the products of the following: 

611. 612. 

-X2=} x(jr-4)=? 

613. 614. 

^^—^x (x-8)=} :^-i^x (;t:+j/)=? 

j^ X — y 

615. 616. 

xyz ^ ^ f -^ 

617. 618. 

619. 620. 

^^ZJL X ix-y) =? ?^-^ X (2x-^-2y) =? 

X2 ^ -^^ X-^f ^ -^^ 
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LESSON LXII. 

DIVIDING FRACTIONS BY WHOLE NUMBERS. 

Find the quotients of the following: 

{a). ib), {c). 



a^ ^ X 


= ? "^.x^l 


X (T 


z 


621. 


622. 


z 


y + \ 


623. 


624. 


J-±-^(.-4).f 


xy 


625. 


626. 


,^,(.-4,., 


^" 3 •^^' ^ (- -y) = ? 


LESSON 


LXIII. 


PARTITION. 


?of 20=? 
4 


(*). 


-ofy =? 



I. What are we required to do in Example (a)? 
II. What shall we do first? When we have found J, 
what shall we do ? Then f of 20 equals what ? 
III. What are we required to do in Example {b)t 

IV. What, shall we do first? When we have found 

1 X 

- what shall we do ? Then - of ^^ equals what ? 

y y 

SOI.UTIONS. 

J of 20=? -ofy =? 

4 y 

^ of 20 = 5 iofy = y 

4 y 

3 X 

J = 3 times 5 = 15 - - x times y = xy 
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(0. 



8.8 .1-8 i 
4 5 4 5 5 



X of =■ =3 tunes |- = | = T + 5 = 7+-3- = on 
45 554 44 20 



(^). 



e 

b d b d d 



?of^.=? 4of^. = l 



a pC ^. ^ rt 6 ^^ , ac oa ac 
r of -> = a times -j2 -^ = 'r--*'« = -r-*-^i- = Tj 
b d d d b b b bd 



NoTS. — By inspection we see the same result will be obtained 
by multiplying the numerators together for a new numerator and 
the denominators together for a new denominator. This process 
of dividing a number into a number of equal parts to find the 
number in one part is PARTITION, sometimes called multiplying 
a fraction by a fraction. 

627. 628. 

a x+y x+y 



629. 630. 



x—y x—y ' J/ -f 3 j/ — 8 



631. 632. 

abc - abc ^ c^d^ ^ c^d^b ^ 

of T = ? F; of TTC = ? 



x-\'4c x + 1 ' ;»:-8 \r-10 



74 GRAMMAR SCHOOI^ AXGKBRA. 



LESSON UV. 

DIVISION OF FRACTIONS 

I. How many pounds of sugar can be bought for 
II at X cents a pound? II. How many hats at $4 each 
can be bought with $12 ? 

100 112 -^ $4 

X 

III. Examples {a) and (Ji) are examples in what? 

IV. Why do we say in Example {a) 100 divided by x 

or ^^ when the amount given was 11 ? 

V. Do the dividend and divisor in Example (J>) have 
the same name ? 

VI. If we are to divide f by | what shall we do ? 
(Get them to the same name or common denominator.) 

3 2 6 2_ „ 

4*8 8*8"**- 

VII. When we get the fractions in (c) to the same 
name, what do we have? See Example (rf). 

VIII. What did we divide in Kxample (</ ) to get the 
answer 3? Then how many | in | ? 

ie). (/). (^). 

a c ad be ad 

b^ d bd^ bd be 

IX. What are we required to do in Example (^) ? 
X. What was done to the fractions in Example (^) 
to get the fractions in (/) ? 

XI. What did we do to the fractions in (/) to get the 
answer shown in (^)? 



J 
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(A). CO- O"). 

a c ad ad 

b d be be 

XII. What did we do to the fractions in (A) to get the 
fractions in (/) ? Notice the divisor. 

XIII. What did we do to the fractions in (/) to get the 
fractions in (/) ? 

XIV. How does the answer in (y) compare with the 
answer in (^) ? 

633. Copy or read and fill the blanks: 

To divide a fraction by a fraction we change them to 

a common and then divide the Or we may 

invert the terms of the and multiply the numerators 

for a new numerator and multiply the denominators for a 
new denominator^ as in partition. 



LESSON LXV. 

Find the quotients in the following examples (1) by 
changing them to a common denominator and dividing the 
numerators (2) by inverting the terms of the divisor and 
proceeding as in partition. (3) Give values to the letters 
and see if your two answers agree. 



634. 






635. 


X a 

y b 






z c 
y^ d 


636. 






637. 


a b 

— \ — 

X y 






a X 

d y 


638. 






639. 


a 


b 


8 


— y 3 ex 

=1- _;_ 



x—y x+y Sez iz 



76 GRAMMAR SCHOOI^ AI<GEBRA. 

640. 641. 

y a At 2a 



X — 



2jg b x+ 1 X +2 

642. 643. 

X \ :>f) \^xy \ 1-hxy / 

LESSON LXVI. 

EQUATIONS CONTAINING THRBB UNKNOWN QUANTITIES. 

644. The sum of three numbers is 12. If from the 

sum of the first and third the second is taken, the diflFer- 

ence is 4. If twice the third is taken fi-om the sum of 

the first and second, the difference is 6. Find the 

numbers. 

Let X = the first number, 

and J/ = the second number, 

and js: = the third number. 

(1). x-}-y-\- 2^12 

(2). X'-y-\- ^r = 4 

(8). x-¥y-2z^ 6 

(a). We may select any two of the above equations, 
as (1) and (2), and from them eliminate one of the 
unknown quantities, thus: 

(1). x-}-y-{'2=12 
(2). x-y + 2= 4 
(4). 2x +2-^ = 16 

(i). What did we do to get rid of ^? 

(c). Read equation (4). 

(d). We may now select either of the equations (1) 
and (2) and combine it with (3), so as to get rid of the 
same unknown quantity again. Taking, then, (2), we 
have: 
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(2). x~y+ 5'= 4 
(3). x+y^22=: 6 
(5). 2x - -^ = 10 

(e). What did we do to get rid of ^ in this case. Read 
equation (5). 

(/). We now have two equations containing two un- 
known quantities which we have learned how to solve, 

viz.: 

(4). 2x^2z^l6 

(5). ^x- ^=10 

(6). ^x-22^20 

(4). 2x + 22 = 16 

Qx =36 

X =6 

{g). What did we do to equation (5) to get equation 

(6)? 

(A). We will now substitute the value of x in equation 

(5) as follows: 

(5). 12-^= 10 

-2^-2 
2^ 2 

(/). Next we will substitute the values of x and z in 
equation (1) as follows: 

(1). 6+^ + 2 = 12 
jj/ = 4 
Hence the numbers are 6, 4 and 2. 

644a. Find the value of at, y and 2, 
(1). 5;r-4j + 2^= 6 
(2). 2Ar + 3jv-4^= 11 
(3). 8jr-h2j>/ + 5^ = 37 

(1). 5;r-4j)/ + 2^= 6 
(2). 2;ir + 3^-4^= 11 
(4). 10x-Sy + ^2= 12 
(5). 12^-5^ =23 
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(1). 5^- 4j^4- 2-^= 6 

(3). dx+ 2y-}- 5z= 37 

(6). 25;ir-20jy + 10^= 30 
(7). 6x-h 4^ + 10^= 74 

(8). 19^-24^ =-44 

(5). 12 or- 5y= 23 
(8). 19 jc- 24^ = - 44 

(9). 288;ir-120j>'= 552 
(10). 95 ;r - 120^/ = - 220 

(11). 193 ;r = 772 

(5). 48 - 5^ = 23 
-bjy = - 25 
^ = 5 

(2). 8 + 15-4^= 11 
-4^ = -12 
^ = 3 

We should now be prepared to answer the following 
questions: See Example 644a. 

1. Read equation (1). Read equation (2). 

2. Read equation (3). 

3. Which two equations were first selected? 

4. What was done to (1) to get (4)? 

5. What was done to get (5)? 

6. Which unknown quantity was eliminated ? 

7. Which equation was selected to combine with (3)? 

8. What was done to (1) to get (6)? 

9. What was done to (3) to get (7)? 

10. What was done to get (8)? 

11. Which two equations were next combined? 
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12. What was done to (5) to get (9)? 

13. What was done to (8) to get (10)? 

14. What was done to get (11)? 

15. In which was the value of x substituted ? 

16. In which were the values of x and j substituted ? 

17. Who can solve equations containing three unknown 
quantities ? 

LBS50N LXVII. 

PRGBI^KMS. 

645. There are three numbers. If from 5 times the 
first, 7 times the second be taken and to the difference 6 
times the third be added the algebraic sum will be 4. Or 
if from 2 times the first plus 4 times the second 5 times the 
third be taken the difference will be 6. Or if we add the 
first to three times the second and from the sum take 2 
times the third the difference will be 10. Find the three 
numbers. 

645«. What is the value of x, y and z in the following 
equations ? 

x -V y + 2 = 9 
2x-\-Sy + 22== 20 
2^4-4^- ^=10 

646. Three boys, A, B and C, have some marbles. A*s 
added to B's equals 14. A's added to C's equals 2 more 
than the sum of A's and B's. B's added to C*s equals 2 
more than A's added to C's. How many marbles had 
each boy ? 

647. There are three numbers. If we add ^ the 
first to i the second, plus J the third, the sum will be 62. 
Or J the first, plus J the second, plus ^ the third equals 
47. Or J the first, plus i the second, plus i the third 
equals 38. Find the numbers. 
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648. ** Three persons A, B and C, purchase a horse for 
•100, but neither is able to pay for the whole. The pay- 
ments would require the whole of A's money, together 
with one-half of B's; or the whole of B*s, with J of C's; 
or the whole of C's with i of A's. How much money 
has each ? " 

649. The sum of A*s, B's and C's ages is 80 years. 
The sum of A's and C's ages equals 20 years more than 
B's age. C's age equals the sum of A's and B's age. 
How old is each person ? 



LESSON LXVIII. 

SQUARE ROOT. 

650. Cut out a four-inch square. Cut a strip one inch 
wide and nine inches long. Cut the strip into nine square 
inches. Place the four-inch square on your desk. Place 
the square inches on the edges of the four-inch square, as 
in the cut: 

On how many edges did you place 
the inch squares? Then, what kind 
of a figure did you have? On how 
many edges of a square must you build 
squares to keep it a square? 

If we had a six-inch square, how 
many square inches would we use to 
keep it a square ? (13-Ans.) If an eight-inch square? 
If a ten-inch square ? 

When we have a square, how do the number of rows of 
square units on its surface compare with the number of 
square units in each row? Are they always the same? 

When we say ** square 3," what do we mean? (We 
mean a square surface 3 by 3, or a surface containing 9 
square units. ) 
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What is the square of 6 ? — of 8 ? — of 9 ? 

What is the ^/36? —of ^/gT? —of v^gT? 

What is the length and width of the smallest square 
whose square root can be expressed with one figure? (1 
by 1.) What is the largest square whose root can be 
expressed by one figure ? (9 by 9. ) 9' = what ? Then, 
if a square contains more than 81 square units, what do 
you know about its root ? (Its root must be expressed by 
more than one figure.) 

What is the. square of 10, or of 10* = ? (100.) 

ir= 121 
12^= 144 
20*= 400 
60« = 3600 
99« = 9801 

The square root of any number expressed with three or 
four figures will be expressed by how many figures? 
(Two. ) . A number expressed by two figures is made up 
of what ? (Tens and units. ) 

If we have a square containing 144 square inches, what 
must its root contain? (Tens and units.) How many 
tens can the root contain ? (Not more than one; because 
the square of 2 tens, or 20, is 400, and this square has 
but 144 square inches. ) 

If from this square containing 144 square inches we cut 

a square 10 by 10 inches, how many square inches will we 

take? (Ten rows of ten square inches, or 100 square 

inches.) How many square inches will remain? (144 

less 100, or 44. ) If we place the square inches that remain 

on two edges of the ten-inch square, how many will we use 

in going around once ? (Twenty-one. ) Have we used all 

we had? (No, we had 44, and have used but 21.) If we 
6 
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use 21 in going around once, how many times can we go 

around with 44 ? (As many times as there 
144(12 are 21 square inches in 44 square inches, or 
100 2. ) Let us see if this is true. 

On the upper edge we will use two rows 

— ^ of 10 square inches, or 20 square inches. 

~ On the side we will use two rows of 12 

24 square inches, or 24. In all we have used 

20 plus 24, or 44, just what remained; so 

44 we know the root must be one ten and two 

units, or 12. 

What is the square root of 529 ? 

We know the root wilt be m.ade up of tens 
b^\){Z6 g^^ units. The largest ten the root can 
^ have is 2. The square of 2 tens is 400; so, 

41^)129 ^^ ^^ ^^^ ^^^ ^ square 20 by 20, we cut out 

— 400 square inches. There are left 129 

60 square inches. If we use these to go around 

69 two edges of the square 20 by 20, we will 

use 41 of them in going once around. We 

can go around as many times as there are 41 

square inches in 129 square inches, or 3. Proof: — On 
the upper edge we will use three rows of 20 square inches, 
or 60, and on the side three rows of 23 square inches, or 
69. In all, 60 square inches plus 69 square inches, or 129 
square inches, just what we had left; so we know 3 is the 
unit figure. 

144(12 

^ ^ — Notice that if we use ^w/ce the tens of the 

root for a trial divisor, the remainder after 

20) 44 dividing is the square of the units. 

40 This is always true if the niunber is a 

perfect square. 
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LESSON LXIX. 

What is the square root of each of the following? 

Example 651. 484. Example 656. 144. 

652. 576. *' • 657. 169. 

653. 961. ** 658. 2916. 

654. 1024. ** 659. 9801. 

655. 1600. '' 660. 5329. 

661. What is the square root of 15129? 

Note. — There are 12 tens in the 
root. 12 tens (120)^ = 14400, and 

15129 less 14400 = 729. 

241) 729 Once around and we use 241. 729 

-+- 241 = 3. Proof: — Upper edge will 

360 take three rows of 120 each, = 360. 

369 The side will take three rows of 123 

each, = 369; and 360 plus 369 equals 
729, just what we had to use. Hence 



15129(123 
14400 



729 
the square root is 123. 



LESSON LXX. 

.r = .01 .01* = .0001 .001' = .000001 

.9« = .81 .09« = .0081 .009^^ = .000081 

I. What was the first number squared in (a) ? What 
is the square root of .01 ? — of .81 ? 

II. What is the square root of .0001 ? See (^). 

III. What is the square root of .0081 ? —of .000001 ? 
—of .000081? See(0. 

IV. How do the number of places of any decimal com- 
pare with its square root ? 
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Extract the square roots of 

662. .09 666. .0256 

663. .16 667. .2025 

664. .0225 668. .1024 

665. .0625 669. 7 to three places. 



Note. — It is often a mystery to chil- 
dren how the square of a fraction can be 
less than the fraction, ^.^., (i)' = J, (5)' = 
/*g, etc. Draw a square inch, divide it 
into four equal parts and notice that the 
squares, measuring ^ inch on each side, 
contain but J of a square inch. See illus- 
tration. 

Square the following: 

(1). (2). (3). (4). 

3 5 7 2^ 

4 6 8 4 
Write the answers to the following: 



+ jvV- 




= ? 


(8). 
\3 al^j ■ 


(10). 


(11). 


42" 





1 inch. 











\ sq. in. 





= ? 



(5). 
2 

x'y 

(9). 
(12). 



4jc^ 



= ? 



LESSON LXXI. 

SQUARE ROOT OP POI^YNOMIAI^. 






Notice the polynomial is ar- 
ranged according to the power of 
Xf the highest power first, as 
in division, multiplication, etc. 
(1). What is the first term? 
What is its square root ? Make this square root x, the 
first term of the root of the polynomial. Square it and take 



2x 2xj/-\-y 



SQUARE ROOT OI^ POI^YNOMIAI^. 85 

the square from the first term of the polynomial. We 
have taken out a square x by x^ and have 2xy -\-j^ units 
to build around it. Once around will take at least 2 x 
(see square root of nunibers). 2x^ then, is our trial 
divisor, for if we take 2;r in going once around we can 
go around as many times as there are 2^'s in 2^ 4-j^, or 
+y times. Adding this term of the root (j/) to the trial 

divisor, as shown here in (^), we 
(^)- get a complete divisor, 2x-hy. Mul- 

2x -^ y \ 2x + y tiply the complete divisor by the last 
2x -hy term of the root {y) and subtract the 
product from the remainder, and 
bring down the next terms, if any, and proceed as be- 
fore. In this case there was nothing to bring down. 

Supply^ with your pencils in (A) and multiply as in 
(B). You see it is the same thing. 

Next we will take a polynomial of six terms, and you 
may tell what is done to get its square root, by answer- 
ing the questions below: 

^^ 4- 2xy -}-y -f 2x2 -\- 2ysi + z^ x -\- y + z 
^ 



2x +y I 2xy-\-y^ 

2xy-\'f 



2x-\'2y-\- 2 \ . 2x2 + 2y2 + s? 

2x2 -{- 2y2 4- 2^ 

Hence \/ x^ -f. 2xy+y-\-2x2+ 2y2 + 2^ = x+y-^2 

(a). After the polynomial was arranged, what did we 
do first ? 

(b). Where did we get the ^ which is subtracted from 
the polynomial ? 

(r). Where did we get the 2 ;*: term of the trial divisor? 
Where they term? 
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(d). Where did we get the 2xy -\-y that is subtracted 
from f Where the 2xy -{-^^ that is subtracted ? 

(^). Where did we get the 2;i; -h 2j/ terms of the sec- 
ond trial divisor ? Where the 2 term ? 

(/). Where did we get the 2x2 + 2y2 + 2^ that is sub- 
traded from ? Where the 2x2-{- 2y2 -f s^ that is sub- 
tracted ? What is the square root ? 

670. Extract the square root of <?* 4- 2ef+f^ + 2eg^- 

671. Extract the square root of a^-\-2ab-{-l^-\-2a4:-\- 
2bc-\^c', What is the square root of 9 - 30^ + 25 ;r*? 

672. Find the square root of Q x" ^- 12 x -{- 12 xy -\- 4./ 
^ 8j/ + 4. 

673. The area of a square lot equaled 49 j«y — 24 x}^ 4- 
25 ;t^ — ZOx^y + 16j/*, to what was the length of each side 
equal ? 

LESSON LXII. 

QUESTIONS ON CHART H. 

Note. — ^There is nothing new or difficult in these questions. 
You have simply to use what you have learned. Call ^ times the 
diameter of a circle its circumference. 

674. Find the circumference of Fig. 1. 

675. What is the area of Fig. 1 ? 

676. What is the circumference of Fig. 2 ? 

677. What is the area of Fig. 2 ? 

678. What is the perimeter of Fig. 3 ? 

679. What is the area of Fig. 3 ? 

680. What is the perimeter of Fig. 4? 

681. What is the area of Fig. 4? 

682. What is the area of Fig. 5 ? 

683. What is the area of the 4 walls and ceiling of a 
room X -{-y long and x -hy wide, and x +y high ? 
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CHART II. 





Fig. 1. 



Fig. 2. 




Bx + Qj^ 
Fig. 3. 



^ 


^ 


\ 


•rt< 


T*« 


\ 


+ 


1 


\ 


H 


H 


\ 


Tj< 


^^ 


\ 



3x — 'dj/ 
Fig. 4. 



2x-\-S 



00 



\ 



Sx + 3 
Fig. 5. 



88 GRAMMAR SCHOOI. AI.GEBRA. 

LESSON LXXIII. 

QUESTIONS ON CHART HI. 

684. How many square feet on the side walls of a room 
of which Fig. 6 is a plan ? 

685. How many square feet on the ceiling of the same 
room the altitude of the triangle being x feet ? 

686. How many square feet on the side walls and ceil- 
ing of this room ? 

687. How many square feet on the sides of a room of 
which Fig. 7 is a plan ? 

688. How many square feet on the sides and ceiling of 
the room? (Fig. 7.) 

689. Fig. 8 is the plan of a room. How many square 
feet on its four walls? 

690. What is the area of the ceiling if the area of the 
4 walls and ceiling equals 45 ;c* + 165 x + 104. Ex. 689. 

LESSON LXXIV. 

QUESTIONS ON CHARTS IV. AND V. 

691. What is the area of the ceiling of a room of which 
Fig. 9 is a plan? 

692. What is the area of the four walls of the room of 
which Fig. 9 is a plan? 

693. What is the volume of Fig. 10? Give values to 
your letters (;i; = 1, j/ = 1) and see if your long answer is 
correct. It is evident there are 8 cubic inches. 

694. Mr. A owned a lot that was oblong in shape, its 
area was ^ + 10 :r + 16 sq. rods. How much longer than 
wide was the lot? 

695. What was the length of each side of a square lot 
whose area was 64;»;* -f- 48 xy + 9^* square rods? 

696. What is the perimeter of the triangle shown in 
Fig. 11 ? 

697. Figs. 12, 13 and 14, Chart VI, show the squares of 
the sides of a triangle. What is its perimeter ? If ;c = 1 
andji' = 2, construct the triangle on the blackboard. 
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CHART III. 





3^ + 3^ ft. 
high. 



X -{-y ft. 
Fig. 6. 






Fig. 7. 






3x + 4 








1-H 




3;tr + 10 


+ 




high. 

• 


CO 



Fig. 8. 
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CHART IV. 



X —y 




Fig. 9. 



X^y 




4- 
H 



Fig. 10. 
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CHART V. 




Fig. 11. 
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CHART VI. 



Area = 



Fig. 12. 



Area = 
25 jc* + 20 jrj/ + 



Fig. 13. 



Area = 
Six* ^5ixy + 9y 



Fig. 14. 
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CHART VII. 




Area = 



Area = 
36 ;r« -f 24 ;r)/ 

+ 4y 



Fig. 15. 

698. To what is the perimeter of the triangle in Fig. 15 
equal? 
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LESSON LXXV. 

MISCEIrl^ANBOUS PROBI^KMS. 

699. Add 3 :f ^2y^^z^ly, +6^r + 3a^ -9^-^ + 
6j»^ +3^+17^, -8A^ + 4-e*-2y + ^, + 7;^* + 4j/ + 3^. 

700. What must be subtracted from ^ a!" - \a^h ^-^}?c 
to leave + 7 a» - 7 a'3 + 11 l?c1 

701. From 4 xy -cd^-2i^ take 5;ry-4rd^+3ji^ + 

702. Take 12;«^>^ -f 12;ir>/ -f Sj^y^ + 4a^^:- ^ from 18 

703. What number multiplied by a + ^ will obtain c^lf 
+ a^^fl? + c?l? + *^df for a product ? 

704. The product of two quantities is a* + 4 a' ;i: + 
6a'^ + 4a^+ ^. One of the quantities is a + ;r:; 
what is the other? 

705. What number divided by 2;ir + 2 will obtain ^x 
— 4 for a quotient ? 

706. We must divide lOx" -\- ASx'y -{■ IQx^y -h ^xf - 
15^ by what quantity to obtain 2^ + 8xy — bj^ for a 
quotient ? 

707. The sum of the two parallel sides of a trapezoidal 
lot is 48 rods. The longer side of the two is twice as 
long as the shorter. The altitude is 3 times as long as 
the shorter parallel side. How many acres does the lot 
contain? 

708. Increase the length of a given rectangle 2 ft. and 
its width 1 ft. , and its area is increased 12 sq. ft. Dimin- 
ish the length 3 ft., and the width 2 ft., and its area is 
diminished 11 sq. ft. What is the perimeter of the rect- 
angle ? 

X — 1 X -]• 4: 

709. In a given equation — ^ c — is equal to the 

following: 15 -: — . What is the value of ;i;? 
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710. John had a certain number of marbles. 3 times 
John's marbles less 5, divided by 2 equals Will's. The 

sum of both is equal to 12 ^ — • How many has each 

boy? 

711. The volume of a cubical box is equal to S^c* -f 
12^ + 6jr' + l. To what are its dimensions equal? 

712. To what are the dimensions of a cubical box 
equal whose volume is equal to S^c* — ^^^j^ -f 54 jt^ — 
27y? 

713. The area of a square is equal to 1 + 2jr>/ + ^y. 
To what are its length and breadth equal? 

714. To what are the length and breadth of a square 
equal whose area is equal to :«y + 2 xy^z + j/*-?" ? 

715. To what are the length and breadth of a rectangle 
equal whose area is equal to a* — 7 a + 12 ? 

716. To what would the length and breadth of a rect- 
angle be equal whose area is equal to ;<;* + 7 ;r + 12 ? 

717. What if the area of the last rectangle had been 
equal to a* + a - 12 ? 

718. The y/:x!^ -2xy+f = what ? 

719. If the dimensions of a cube are Sx -\- 8y, what is 
its volume? 

720. What is the volume of a cube whose dimensions 
are Sx — 3j/? 

721. What two quantities multiplied together will give 
4 x^y - 12 ;*; y -f- 9 ;r y ? 

722. The product of two quantities is equal to ;ty + 
10 ;c)/ + 25, What are the two quantities? 

723. The sum of the distances which A, B and C have 
traveled, is 62 miles, A*s distance is equal to 4 times C's 
added to twice B's ; and twice A*s added to 3 times B*s is 
equal to C's multiplied by 17. How far has each man 
traveled ? 
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724. Henry can do a piece of work in 5 days. George 
can do the same work in 3 days. How long will it take 
them both working together to do it ? 

725. The diameter of a circle \sT x ^-7 y feet. What is 
its area? 

726. li X — the fraction one-eighth is equal to ^ ;r plus 
the fraction ^j\ what is the value of ;ir? 

727. a plus b equals 9, a plus c equals ten and b plus c 
equals one less than a dozen; what is the value of each? 

728. B is I as old as A. 5 years ago he was 4 as old. 
What is the age of each person ? 

729. The square of the sum of two numbers equals 
100. The square of the difference of the same numbers 
equals 4. What are the numbers ? 

730. The sum of two numbers equals 45. If the greater 
of the two be divided by the less the quotient will be 2. 
What are the numbers ? 

731. The sum of two fractions equals 1 J. Their differ- 
ence equals J. What are the fractions ? 

732. Two men, A and B, buy a horse together for $140. 
A said, '* If B will give me | of his money, I can then 
buy it alone.'* B said, **If A will give me | of his 
money, I can buy it alone." How much more money 
had A than B ? 

733. Mary has a certain number of marbles. She buys 
two more. If now she only had twice as many, the whole 
number would equal 14. How many has she ? 

4;r:V 

734. Change the fraction -^ -^ to its simplest form. 

2 (x + v^ 

735. To what is the fraction 5—^7 — =^ equal in its 

simplest form ? Is its value changed ? 

736. Thomas has a certain number of marbles. Henry 
has 16. If we divide the number that Thomas has by 4, 
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we shall get the same quotient that is obtained by dividing 
Henry's by the number that Thomas has. How many 
has he ? 

737. The sum of three numbers is 9. As the first 
added to 2 times the second, plus 4 times the third equals 
15, and 3 times the second, plus 9 times the third added 
to the first equals 23, what are the numbers ? 

738. A farmer plants 5476 trees, and has as many 
rows of trees as there are trees in each row. How many 
trees are there in each row ? 

739. To the \/lQx*y add the \/64 :*: y and from the 
sum take the square root of 144 ^rV; what remains? 

740. There are three consecutive numbers whose sum 
is 117. What are the numbers? 

741. A buys some 3^ stamps and 12 more than twice as 
many 2^ stamps, paying for all $1.36. How many of 
each did he buy ? 

742. A number that is written with two digits has in 
unit's place a digit 2 times the digit in ten's place. The 
entire number less 8 equals five times the digit in unit's 
place. What is the number ? 

743. If the sum of two numbers be taken from 188 the 
difference equals 110. Or if the difference of the two 
numbers be taken from 124 the difference equals 110. 
What are the numbers ? 

744. Take from the sum of two given numbers their 
difference and the remainder equals 36. , Find the num- 
bers. 

745. A man gave his sons James and John each a cer- 
tain sum of money. One-half of John's money equals 
f of James's money and the stun of their money is $30. 
How many dollars has each ? 

746. A man has 3 houses. The value of the first and 
second is $5600. The second is worth $700 more than 
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the third. All three together are valued at $7400. What 
is the value of each house ? 

747. A and B together have 640 sheep. One-sixth of 
A's sheep is equal to one-half of B*s. How many sheep 
did each have ? 

748. A man walks from A to B, which is 25 miles far- 
ther than J the distance from A to C, and 15 miles less 
than the distance from A to D. The distance from A to 
B plus the distance from A to C minus the distance from 
A to D equals 5 miles. How far is each place from A ? 

749. A had 84 cents and B had 48 cents. B gave A 
a certain sum when A had 5 times as much as B. How 
much did B give A ? 

750. A post is i in the mud, J in the water, and 9 feet 
above the water. How long is it ? 

751. The perimeter of a rectangle equals 48 feet. The 
rectangle is twice as long as it is wide. How long is each 
side? 

752. A woman had a basket of eggs, j^ of j^ of i of 
them, added to one-fourth of them, was equal to 1 and 
one-half dozen. How much was her eggs worth at 10^ 
per half-dozen ? 

753. John has a certain number of marbles; he buys 2 
more and then 3 times the number is equal to 15. How 
many had he at first ? 

754. I have fifty cents in dimes, nickels, and pennies. 
The number of coins is 16, and there are half as many 
dimes as nickels. How many coins of each kind have I ? 

755. A class of girls and boys is divided into three sec- 
tions. In the first there are J of the girls and J of the 
boys, which make 17 less than J the class. In the second 
division there are J of the girls and J of the boys, mak- 
ing, together, 24. The remainder are in the third divis- 
ion. How many boys and girls in the class ? 



MISCKI*I*ANKOUS PROBI.KMS. 99 

756. There is a fraction which if its numerator be 
doubled and seven be added to its denominator equals J. 
Or if 7 be added to its numerator and its denominator be 
doubled it equals 1. Find the fraction. 

KXERCISE I. 

TESTS CONTAINING ONE, TWO OR THREE UNKNOWN 

QUANTITIES. 

1. Three times a certain number equals itself added to 
twenty. What is the number ? 

2. Three times a certain number equals 2 times itself 
added to 5, What is the number ? 

3. Four times a given number + 5 equals 5 times itself 
less 1. Find the number. 

4. Three times a certain number plus 10 equals itself 
added to 20. Find the number. 

5. If from a given number 2 be taken and the differ- 
ence be multiplied by 3 the product will equal two times 
the difference between itself and 1. What is the number ? 

6. 5 times a known number added to 3 times itself 
equals 10 less than half of one hundred. Find the num- 
ber. 

7. Three times a certain number added to 40 equals ten, 
ten, double ten, forty-five and fifteen. What is the num- 
ber? 

8. There is a number from which if we take the differ- 
ence between j^ itself and 20, we shall still have 45 left. 
What is the number ? 

9. If 3 times a given number of days plus 2 times the 
same number of days be added to one, the sum will equal 
the number of days in March. What is the number of 
days given ? 

10. The number 19 is eleven less than 3 times a certain 
number added to 3. What is the number? 
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KXERCISB II. 

1. One-half a given number, plus its J, equals its \ 
added to 12. Find the number. 

2. There is a certain number, the sum of whose J, \ 
and J equals one and one-half dozen. What is the num- 
ber? 

3. If the i of a certain number be taken from its J, the 
difference equals 3 less than its J^. Find the number. 

4. Henry had some marbles. Jessie had i as many and 
together they had 28. How many had each ? 

5. Bmma I/ju had some marbles. She gave Sid i and 
Frank \ of them, and still had 23. How many had she 
at first ? 

6. Johnson had a number of hens. He bought four 
more; J of the sum was equal to | of what he had at first. 
How many had he ? 

7. Frank worked 1 year, but for three different men, 
A, B and C. He worked twice as many months for B as 
for A and J as many months for C as for the other two. 
How long did he work for each man ? 

8. The sum of 2 numbers is 54, one of them being 
twice as large as the other. What are the numbers ? 

9. The sum of two numbers is 42, one of them being 
j^ as great as the other. Find the numbers. 

10. There is a number from which if we take 13, one- 
fourth the difference is 5. What is the number ? 

EXBRCISE III. 

1. If from 5 times a certain number 21 be taken the 
difference will be equal to 7 times the number less 31. 
Find the number. 

2. If from 5 times a given number the quantity (2 ;r + 3) 
is taken, the difference is equal to 2 times the number plus 
7. What is the number ? 
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3. Take the quantity (2 jr - 3) from 4 times a certain 
number and the difference equals four tens added to 3. 
What is the number ? 

4. The quantity d (i x - 27) is equal to 6 times 23 
minus a given number, diminished by 3 times the given 
number. Find the number. 

5. What number diminished by its J plus its J is equal 
to 10? 

6. What number diminished by its ^ less its ^ is equal 
to 35? 

7 George had a number of apples. He gave Henry ^ 
and William } of them and still had 28. How many had 
he at first ? 

8. Kitty had a number of 2(f postage stamps; she used 
i of them on letters and yV of them on newspapers and 
still had 42 left. How many letters and how many papers 
did she mail ? 

9. A man bought a coat and a vest; the coat cost him 3 
times as much as the vest, less $3. They both cost $17. 
What was the cost of each ? 

10. If from a given number 2 be taken } the difference 
equal | of the number. Find the number. 



EXERCISE IV. 

1. The sum of two numbers is 84. Their difference is 
8. What are the numbers ? 

2. There are two numbers. If 2 times the first is 
added to three times the second, the sum is 29. Or if 3 
times the first is added to 2 times the second the sum is 36. 
Find the two numbers. 

3. Two girls, Helen and Lilian, had 53 oranges. Helen 
gave Carrie \ of hers and I^ilian gave Carrie i of hers, when 
Carrie had 7. How many had Helen and Lilian ? 
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4. Two numbers are to each other as 5 is to 10. Their 
sura is 18. What are the numbers ? 

5. The sum of two numbers is 8. Four times the first 
less the second equals 7. Find the two numbers. 

6. There are two numbers. Take f of the second from 
the first and you will have 6. Or from | of the first take 
J of the second and you will have 9. What are the two 
numbers ? 

7. The square of the greater of three numbers equals 16; 
its root is the difference between the other two numbers. 
The sum of the same two numbers is 20. What are the 
numbers ? 

8. One-half of Madge's apples taken from ^ of Annie's 
apples equals 3, and I of Madge's apples added to J of 
Annie's apples equals 9. How many apples has each 
girl? 

9. One added to the numerator of a given fraction 
makes it equal to 1, and one added to its denominator 
make it equal to f . What is the fraction ? 

10. Two numbers whose difference equals 16 are to 
each other as 15 is to 3. What are the numbers ? 

KXKRCISE V. 

1. The sum of two numbers equals a. Their difference 
equals d. What are the two numbers ? Add the numbers 
and see if the sum is a, 

2. Grace has one pencil more than May. If we add to 
May's 3 times Grace's we shall have 15. How many had 
each? 

3. A and B are traveling in the same direction, A hav- 
ing 10 miles the start of B. A is walking at the rate of 
3 miles an hour and B at the rate of 5 miles an hour. If 
they started at 1 o'clock, what time will it be when B 
overtakes A ? 
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4. Amy has a certain number of cents. Belle has 3 
times as many. They have together c cents. How many 
cents has each ? * 

5. One-half of A's money added to \ of B's equals %a^ 
and 3 times A's less 2 times B's equals %b. How much 
money has each ? 

6. The sum of 3 numbers is 6. The first less the sec- 
ond equals 1. The third added to the first equals 5. Find 
the numbers. 

7. The sum of three numbers is 12. The first less the 
second equals 1. The third added to the first equals 9. 
Find the numbers. 

8. The sum of three numbers equals 19. The first less \ 
the second equals 2. The first added to \ the third equals 
7. What are the numbers? 

9. The sum of two numbers is 27; \ of the first equals 
f of the second. Find the numbers. 

10. The sum of two numbers is *, the second is J as 
large as the first. Find the value of each. 



EXERCISE VI. 

1. In a certain village there were twice as many Ameri- 
cans as Englishmen and J as many Swedes as Germans. 
If there had been 60 more Germans their number would 
have been f of the number of Englishmen. If the num- 
ber of Americans had been diminished by 100, their num- 
ber would have been 10 times the number of Swedes. 
How many people were in the village ? 

2. The number of hundred square miles in New Hamp- 
shire is a number of two digits. The sum of the digits is 
12. If 54 is subtracted from the number the digits will 
be reversed. How many square miles in New Hamp- 
shire? 
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3. I have a cylinder; J its circumference is 4 inches 
longer than J its altitude. The perimeter of the rectangle 
which the cylinder would make if opened' out is 86 inches. 
Find the area of the cylindric convex surface. 

4. The sum of three numbers equals a. The first less 
the third equals b. The first plus the second equals c. Find 
the value of each. 

Note. — ^Test your answer: a = 7, ^ = 3 and ^=.6, ^ = 4,j/ = 2 
and jsr = 1. 

5. There are three numbers whose sum is 30. The third 
less the first equals 10 and the sum of the first and second 
equals 15. Find the numbers. 

6. The product of two quantities \s :x? — x ;^ -V :x?y —y^. 
One of the quantities \s x -{-y. What is the other ? 

7. The answer to the sixth example is the product of 
what two quantities ? 

8. The quantity ^ — 2 -sr — 48 is the product of what 
two quantities ? 

9. The area of a triangle equaled 4 ;i:* — 4j/*. The area 
of a rectangle equaled 4 ;c* — 8 xy + 4^. The area of the 
rectangle is equal to what part of the area of the triangle ? 

10. What number is that which if its i is taken from 
its i the difference equals 4 ? 

EXBRCISE VII. 

1. Said A to B, '' How much money nave you ?*' Said 
B, * * If I had \ as much more and i;4 I should have $100. ' ' 
How much had B ? 

2. In a room \ of the people are German, \ are French, 
\ are English, 16 are American, and 8 are Spanish. How 
many of each are there in the room ? 

3. A post stands J of its length in mud, i in water, and 
15 feet out of the water; how long is it ? 
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4. Launcey has $50; f of his money + $40 is J of what 
William has. How much has William ? 

5. If a post stands'^ in the mud, } in water, and 22 
feet out of the water, what is the length of the post ? 

6. Another post is ^ of its length in the mud, \ in 
the water, and 21 feet out of the water. How long is 
this post ? 

7. There is a certain number to which if we add its J, 
its i and 20 more, it will be doubled. Find the number. 

8. A man being asked how many bushels of oats he 
had, answered, that if he had as many more bushels, i as 
many more and 2J bushels, he should have 100. How 
many bushels had he ? 

9. A man being asked his age, said, that if its i and 
its i were added to it, the sum would be 59. How old 
was he ? 

10. A man when asked how many sheep he had, said 
that in one pasture there was i of them, in another J of 
them, in another J of them, and in another only 3. How 
many had he ? 

EXERCISE VIII. 
FRACTIONS. 

1. There are two fractions; the numerator of the first 
is ;r 4- 5 and of the second x + 2, The denominator of 
the first is ;«: + 4, and of the second x + S. What is the 
sum of the two fractions ? 

2. If the second fraction (Example 1) is taken from 
the first, what is the remainder ? 

3. There are two other fractions; the numerator of the 
first is ;r — 8; its denominator is :r + 2. The numerator 
of the second is ^ — 4; its denominator is ;ir + 4. What 
is the sum of the fractions ? 

4. Find the difference between the two fractions in 
Example 3. 
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5. From a fraction whose numerator is x — j/ and whose 
denominator is x -{-y, take a fraction whose numerator is 
;r -f-^, and whose denominator is x —j/. 

6. Find the sum of the two fractions in example 5. 

7. The sum of two fractions is -^^ — ^^ — ^ — . One 

y + 6 J/ + 8 

r 4- 3 
of the fractions is"^^^ j. What is the other fraction ? 

8. The quotient of two fractions is -t~, the divisor is 
What is the dividend ? 



9. Minnie had a apples. She gave Jennie — of them, 

and then gave May — j- of what was left. How many 
did May receive ? 

10. The quotient of two fractions is 5-=^ the divisor 

is . What is the dividend? 

X - y 

EXERCISE IX. 

1. John had a marbles and Henry had c marbles. 

1 1 

John gave j of his to William, and Henry gave -7 of his 

to him. How many did William then have ? 

2. Harry had x apples. He gave — of 2' to John. 

How many had he left ? 

3. Sara had x oranges. She gave Angela i of them 
and Edna J of them. How many did she give away. 

4. How many oranges did Sara have left? Ex. 3. 

5. Sara gave Norma ^ of what she had left. How 
many did she give Norma? 
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6. Ola had 3 more oranges than Norma. How many 
did Ola have ? See Ex. 5. 

7. George had y sticks of candy. He gave Don J of 
them, Roy \ and Curtis J. How many had he left ? 

8. Roy gave \ of his candy (see example 7) to Percy. 
How many did Percy have ? Cleon had as many as Percy. 
How many did they have together? 

9. Louise had \ as much candy as Don. How much 
did she have ? . Ex. 7. 

10. Carrie had x jacks and gave them to Lois who had 
y before. Lois then gave i of hers to Marion. How 
many did she give Marion ? 

EXERCISE x. 

1. A class was told to draw a number of rectangles. 
Isabella drew one that contained x^ + 2xy-\-}^ square 
inches. How long was it ? 

2. Nellie drew one which contained x!^ — 2 xy -{■;/ 
square inches. How wide was it ? 

3. Evelyn drew one that contained j/* — 7jk 4- 12 square 
inches. How long and wide was it ? 

4. Murray drew one that contained 4;t* 4- 1^ -f 12 
square inches. How long and wide was it ? 

5. Robert drew one that contained 4t^ — 4^/* square 
inches. How long and wide was it ? 

6. The area of the one Jack drew equaled xy square 
inches. How long and wide was it .? 

7. The area of the one drawn by Leslie equaled 36y* — 
36^ square inches. What were its dimensions ? 

8. The area of Edith's equaled Q^ -f \2xy + 4y . What 
was its length ? 

9. The area of Millie's equaled x^ 4- 3jv^ + 3;rv* -f y 
square inches. What was its width if its length was a^ + 
2^+y? 
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BXERCISE XI. 

1. What is the difference between x —y -{• z and —y 

2. Add X —y + zto —y — z. 

3. What must be added to - 2 o^ + 16 ^ - 7/ to 
obtain 3A^ + 7;r>/~2y? 

4. Multiply both members of the following equation 
by-l.-ar + 4>' = -21-6. 

5. The area of a rectangle drawn by Andrew equaled 
^ — 3;r^ + Zxj^ — y*. To what was its length equal if 
its width was x —y ? 

6. A merchant bought an equal number of hats and 
caps for $217. He paid 15 each for the hats and 1^2 each 
for the caps. How many of each did he buy ? 

7. What number is that, \ of which is greater than 
iofitby3? 

8. What number is that, to which 10 being added, 
J of the sum will be 36 ? 

9. The minuend in a certain problem is y* — 3 ^ + 
2^ — 5; the difference is 1. What is the subtrahend ? 

10. A's kite string added to B*s makes one 317 feet 
long; but B*s is 36 feet longer than A*s. What is the 
length of each string ? 

11. How many gills in a quarts? How many ounces 
in b pounds ? How many cents in c dollars ? How many 
mills in d cents ? How many dollars in e cents ? 

12. The sum of two nimibers equals the number of 
quarts in a bushel and their difference equals the number 
of months in a year. What are the two numbers ? 

13. What number is it to which if we add 2f times 
itself the sum is equal to the number of feet in 4 rods ? 

14. Mr. William's little girl is \ as old as he, 
and the sum of their ages is 54 years. How old is 
each? 
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KXPI^NATION OP PROCESSES. 
ADDITION. 

Find the sum of the following polynomials. 

3 x^-4txy-2y 
5 ji^-{-2xy- y* 

+Sxy-2y-3z' 

8 jt^+ xy- by -Sis' 

Directions. — (a). Write the quantities in the order of 
the alphabet simply for convenience. Highest 
power first. 

(*). Place similar terms in the same column. 
(c). Give to each term its proper sign, 
(rf). Add the terms at the left first. 

(e). 3x^ and 5 ^^ equal 8j(^ just as 3 hats and 5 hats 
equal 8 hats. 

(/). Terms having the same letters are not similar 
terms unless the powers of the letters are also the 
same e. g, 3 ^y and 3 xy are not similar as the 
power of X is not the same in each. 

(^). The coeflScients of similar terms are not necessarily 
equal. 

(A) Remember the algebraic sum is the difference be- 
tween the sums of the positive and negative quan- 
tities e.g. +3 xy + 2xy = + 5 xy and + 5 xy — 
^xy = 4- xy the algebraic sum of the second 
terms. The third terms = — by there being no 
positive term. 
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SUBTRACTION. 

From the polynomial 4 ofy '{-2xy-7y-¥js take the 
pol3momial — 2;c^ -\- 4xy — Sy -^ z — £^. 

^jfy + 2xy — 7j/ + -ar 
— 2^^ + ^xy — ^y ■\- 2 — ^ 
6x^y — 2xy — 4y -\- 2^ 

DIRECTIONS. — (a). Write the quantities in the order of 
the alphabet simply for convenience. Highest 
power first. 

(6). Place similar terms in the same column. 

(^). Give to each term its proper sign. 

(d). Subtract the terms at the left first. 

(^). Think of the sign in the subtrahend as changed 
and find the Algebraic sums e. g, in the first term, 
— 2 jfy becomes -I- ^ofy and the algebraic sum is 
6^. In the second term -\-ixy becomes — 4 jry 
and the algebraic sum is — 2 xy, etc. , etc. Since 
there is nothing from which to subtract — 5^ in the 
last term, it being the subtrahend^ we bring it 
down with its sign changed. 

MULTIPLICATION. 

Multiply the trinomial Sx^ -\- ixy -{-y by the binomial 

2x-5y. 

Sx^ + 4 xy-^-y 

2x -5j/ 

6x^-h &x*y-h 2xy 

-\^a^y-20xf-^ y 

%x^- 7x^y-lSxy-^y 

DIRECTIONS. — (a). It will be found convenient to 

arrange the terms in the order of the alphabet. 

Highest power first. 

(*). Write the first term of the multiplier under the 

first term of the multiplicand. 
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(c). Multiply each term of the multiplicand by the 
first term (to the left) of the multiplier obtaining 
the first partial produit. 

(rf). Next multiply each term of the multiplicand by 
the second term of the multiplier obtaining the 
second partial product and write similar terms in 
the same column. 

(e). Find the algebraic sum of the partial products. 

(a). (*). (c). id). 

-{■4tX —4:X -h 4: X — 4: X 

+ 3 +3 -3 -3 



Read carefully. 

I. In example (a) -i- 3 tells us there are to be three 
equal quantities taken and the product is to be taken ad- 
ditively. Hence the answer is + 12 x. 

II. In Example (b) + 3 tells us there are to be three 
equal quantities taken and the product is to be taken ad- 
ditively. Hence the answer is — 12 Xy because in addition 
we do not change any signs. 

III. In Example (c) — 3 tells us there are to be three 
equal quantities taken and the product is to be taken su6- 
tracHvely, Hence the answer is — 12 ;r, because + 4 ;i; x 3 
equals + 12 x, and to take 4- 12 ;r subtractively makes 
H- 12 JT the subtrahend; therefore, we must change its 
sign to — 12 X. 

IV. In Example (rf) — 3 tells us there are to be three 
equal quantities taken and the product is to be taken sub- 
tractively. Hence the answer is 4- 12 -}- because — 12 ;r x 3 
equals — 12 x, and to take —\^x subtractively makes —Vi^x 
the subtrahend; therefore, we must change its sign to 
+ 12 ^. 
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DIVISION. 

Divide the trinomial 6 jc* — 5 ^y — 6 jcy by the bi- 
nomial 3 X -h 2y. 



6 j:* + 4 jc*_y 



3 jc + 2y 
2 ^ - 3 xy 



- 9 A^jf - 6 jcy 



DiRBcnoNS. — (a.) Write the quantities in the order of 
the alphabet. 

(S). Write the divisor at the right of the dividend. 

{c). Write the quotient under the divisor. 

(rf). Divide the first term of the dividend by the first 
term of the divisor. 

(^). Multiply each term of the divisor by each term of 
the quotient as soon as found, writing the product under 
similar terms. 

(/). Algebraic division is finding how many times and 
in what manner one of the algebraic quantities must be 
taken to produce the other. 

(^). How many times and in what manner must 3 j: be 
taken to produce 6 ji:* ? We see by inspection the answer 
is plus 2 X times. Multipljdng each term of the divisor 
by this we obtain 6 Ji:* + 4 jfy\ Subtracting our remainder 
is — 9 j^y. Bringing down the next term of the dividend 
— 6 ;cy our new dividend becomes — 9 jfy — 6 sc^y, with 
which we proceed as before. 3 x must be taken — Sxy 
times to produce — 9 x^y. Hence the second term of the 
quotient is — 3 xy. Multiplying both terms of the divisor 
by— Sxy we obtain— 9x*y — 6 ;c*j/* and nothing remains 
after subtracting. 



Abbreviations: H. = horizontal line. V. = vertical line. 
O. = oblique line. P. = perimeter. Prod. = product. 

1. X -{-y ^^ X 



2. x—y, 

3. X -{- x; 2x. 



4.£ 



z 

X "^ z 

6. — 2 — ^^ i of (-^ "^ -sr). 

7. Sum of H. 

8. Longer H.— shorter H. 

9. Longer H. and V. 

1 0. Answer to Ex. 4. 

1 1 . Answer to Ex. 5. 

1 2. Answer to Ex. 6. 

13. x^-y. 

14. x—y, 

15. xy, 

\Q. X -i-y or -. 

1 « 1 • N ^ -^ y 

1 7. 2 (-^ +y) or —^. 

18. I +^. 

1 9. (i of x^ -hy. 
20. x-^y-^x-{'y;2x + 2y; 
'2(x-^y). 

y 



2L 



2x-h2y 



22. - 

2x + 2y' 

^^ ^ 2x + 2y 

23. X -hy or ^— ^ 



or 



2 (X -hy) 



etc. 



24. P. of Fig. 1. 

25. P. of Fig. 1. 

26. The part J/ is of P. 

27. i of P. 

28. i of P. 

29. P. of Fig. 1. 

^^ 2x + 2y x+y ^ 

30. 3—=^ or — ~^y etc. 

31. xy. 

32. i P. of Fig. 1. 

33. Area of Fig. 1. 

34. fL±y^ etc. 

35. i area of Fig. 1. 
36 -^ 

37. (x+y) + (^ + ^). 

38. 4 (;i: + 2'). 

39. Answer to Ex. 37. 

40. 2x -t 2x; 4tx; X -{- x-\- 

X -h X. 

4 1 . A square. 

42. See note. 



ns 
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43. X times jr. 




73. x-y. 


44. See note. 




74. xy. 


45. 1. 

46. 1. 2. 




75.-. 


47. Equals their 


Slim. 


76.^. 

X 


48. 0^. ^. ^. 




49. Its area. 




77. (jc+j^)*. 


50. One side. 




78. (^ +y). 


5 1. 2;i:or-g- or 


X -\- X 

2 * 


79. (x +yy, 

80. (;c^+y). 


52. X, etc. 




81. (x+y) ix^y). 


-o 4;i: 2x x 
53. Q or ^ or ^. 


82. jrj/ (x-y). 

83. (^ ^-^l 


54. A; iV; i. 




55. i. 




84. 4 + X. 


56. i 




85. 4 a:. 


57. 0^; y ; ^. 




86. Their stun. 


58. :«:*; f\ s^. 




87. Their product; the pro- 


59. ^; -ST. 




duct of their sum 


60. 1. 2y\ 3xy. 




and difference. 


61. 2. y + 2; -{- xy -h 2. 


88. x-hy. 


62. 3. 2 + ;rr + 


2; 2x -h 


89. 4t + x. 


y -{- 2, 




90. ix. 


63. Binomial polynomial. 


91. x^2. 


64. 2x-hy, 

65. ;r + ;r -}-y. 




92. - of X. 

y 


66. ^- (^+^). 

67. See note. 




93.-. 

y 


68. jsf- {x-y). 




94. 2 .r + 2jj/, etc. 


69. Coefficient ; 


Expon- 


95. xy. 


ent. 




96. y. 


70. 2; 3; 2; 1. 




97. :r-50. 


71. 6; 5; 8; 1. 




98. 15 a. 


72. X +y. 




99. 50 -^:. 
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100. Sx + 



5y 



100' 
101 . 3^ or 8_y — 5^. 

5y 



102. 



X — 



3' 



103. xy. 

,_. 500 1 ,Knn 

104. or - of 500. 

105. m 10 or my 



6 
106. ^. 



107. (^i+c)d,oi(bd + cd). 

108. ^. 

X 

109. ^9'. 

110. (2;ir + 2jv)-3'or(2j»r^ + 

2^5r) or z (x +JJ/) 2. 

111. ^. 

112. |. 

113. {z-y)xoT{xz-xy), 

114. 18:r. 

115. 25 ;i;. 

116. — or- of xy, 

117. 8 + x. 

118. 4 + ;t:. 

119. x+y + s^x^ +y, 

120. 



X -{-y -\- >/^ +y. 



121. Ix^-y. 

122. Triangle. 



123 



■ '%¥-^- 



124. 

126. 
126. 

127. 

128. 
129. 
130. 
131. 

132. 
133. 
134. 
135. 



Answer to Ex. 119. 

a + d -i- \^a* + I?. 
12 ;p. 

6j^; 3 a;*; -f- or -3- 



136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 



>/25;c*-16y. 

Negative. 

Negative. 

+ 8-5-2 + 15+80 
-16. 

+ 5 + 2-3-2 + 8-6. 

See solution Ex. 134, 

See solution Ex. 134. 

The difference be- 
tween positive and 
negative quantities. 

+ 6 jr. 

— 6jr. 
+ \^x. 

— V^x. 

— ix. 
0. 

+ 65;«:. 

— 16 a5. 
+ 1075». 
+ 36^. 
0. 

294 cd. 

0. 

X +y — z. 

Ix-y. 

-x-2y. 

xy. 

a + b — c 
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154. 0. 

155. 5xy. 

156. 0. 

157. 0. 

158. 0. 

159. 0. 

(«), 2ax + 8xy -n + 

aftt. 
(*). xyz + 23 xy* - 

9 abc — 9 axy. 
(f). Jiy — l^xy+ ax. 
Id), ix'6 + 5xdc - 

17 l^c+bc*. 

160. An equation. 
161.*3 + 4 = 7(2d). 
162. *6 -2 = 4 (2d). 
163.*12 + 4 = 16 (2d). 
164. *8 = 3 + 5 (1st). 
165.*8 = 8 (1st). 
166.*10 = 10 (2d). 

167. 5. 

168. 8. 

169. 10. 

170. See solution. 

171. 8 and 16. 

172. 3 and 15. 

173. 8. 

174. 20 and 60. 

175. 15 and 45. 

176. 4 and 8. 

177. 6. 

178. 160 and 640. 

179. 12 and 120. 



180. 6; 12; 18. 

181. Added 2 to each mem- 

ber. 

182. No. 

1 83. 12 = 12. 

184. No. 

185. 4 = 4. 

186. No. 

187. 3 = 3. 

188. No. 

1 89. No. 

190. Both;equation;equal- 

ity. 

191. Both; equal; de- 

stroyed. 

1 92. 32. 

193. 13. 

194. 20. 

1 95. 98. 

196. 24; 18. 

197. 16; 25. 

198. 7. 

199. Added + ;t: - 8 + 4 to 

both members. 

200. 4; 2; 4; 

201. 4. 

202. ^. 

203. 3. 

204. 10; 80; 8. 

205. 20; 40; 60. 

206. 7. 

207. 4; 16. 

208. 10. 



* The answers here are but one of many that may be given. 
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209. 20; 35. 




239. xy. 


210. 8. 




240. x-y. 


211. f 




241. The same. 


212. 8. 




242. Changed the signs of 


213. 7.75; 8.25. 




subtrahend and 


214. 3; 4. 




added. 


215. Multiply both mem- 


243. Any numbers. 


bers by 3. 




244. Change the signs of 


216. 10; 7.50; 3.75. 




the subtrahend and 


217. 16; 32; 12. 




get the algebraic 


218. 24. 




sum. 


219. 60. 




245. x-y + z. 


220. 8. 




246. The same. 


221. 18. 




247. Changed the signs of 


222. f. 




the subtrahend and 


223. 11. 




found the algebraic 


224. 20; 30. 




sum. 


226. Divided the product 


248. Subtrahend; sum. 


of the extremes 


5 by 


249. 2-x-y. 


the product of 


the 


250. ix. 


means. 




251. 5y. 


226. 2; 3. 




252. - Uy. 


227. 12; 6. 




253. 11^. 


228. 27; 9. 




254. 8xy. 


229. 20; 30; 120. 




255. ^xy. 


230. 36; 12. 




256. ISxyz. 


23 1. 8; 4; 12. 




257. 12;«r. 


232. 4; 2; 1. 




258. 3;c«. 


233. 30; 52. 




259. 18 ^y. 


234. 21. 




260. Given. 


235. +3^. 




261. Given. 


236. 0. 




262. 2x + 2y. 


237. a-^b--c. 




263. x + 3y. 


238. x-^y-z. 




264. 2y. 
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265. y. 

266. "Ix^-y^-z, 

267. 2 a:. 

268. 2 a: -2^. 

269. z, 

270. 2:tr + 2>'+ 2^. 

271. ;i: + 2j; + 25'. 

272. x^-y-^-z, 

273. 2-?. 

274. 2jir+jK + 8^. 

275. ^x^y^2z. 

276. 4;r + 2^. 

277. 2^x + 16^2' 4- 4j/ 4- 

16 ^r; \^x -\- lQyz + 
8z, 

278. ix-{-^y-^ Sz. 

279. Ux+Syz+6y^l6z. 

280. Given. 

281. 2r-^. 

282. Length of 45. 

283. No. 23 is -^y not -^. 

284. 0. Addy. 

285. length of 23. 

286. y. 

287. No difference. 

288. +jF; -^. 

289. --?+^. 

290. Parenthesis; changed. 
290a.Terms; parenthesis; 

changed. 
290 J. Parenthesis ; paren- 
thesis; before, 
(a). x—{y + z);x—y—z. 
(^). z-(^x-y); z-x-hy. 



{c). z-^(x+y); z + x-hy. 
{d), z-]-(x—y); z-{-x—y. 

291. 2-^y-z. 

292. ^x-a-d, 

293. 7y-x-2y. 

294. 7j/ - jr + 2j>/. 

295. 7y'{-x-2y, 

296. 3;»:-6j/-^. 

297. x+ iy-z). 

298. or - (^ - 5'). 

299. x-ly-hz). 

300. 2;r-(jK + 2^). 
300a. + ; - ; 

301. -20;r. 

302. +64;*:. 

303. ~42;r. 

304. +63;ir. 

305. -SOx, 

306. - 96^. 

307. -36^. 

308. + 21y, 

309. + 8y. 

310. +81j>/. 

311. -36jr-9jK. 

312. 16:r~24j^. 

313. -63;ir + 56^. 

314. ^y. 
315 -x^yz. 

316. ;c*-;r^. 

317. ;»^-;irj/. 

318. Ax + 2y, etc. 

319. 2;«r+j>'. 

320. x!^ i- xy; X (x +y). 

321. ix-2y, etc. 
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iia 


322. 


2x—y, etc. 


349. 


si^-2xy+y. 


323. 


2x—y ix-2y 
2 or ^ -^. 


350. 
351. 


a*-2ab^l?. 


324. 


ji^ — xyoT X (_x —y). 


352. 


The square of the 


325. 


ix + ijf, OTX (.X-y}. 




difference of 2 num- 




etc. 




bers. 


326. 


x+y. 


353. 


:i^-2xy+y. 


327. 


X ■¥ y 


354. 


ix'-8xy + 4:y. 


\JiU 1 • 


2 ■ 


355. 


4a' -8a* + 4^. 


328. 


tV. 


356. 


iS'-Sdc + ^c'. 


329. 


:)^ + 2xy +;f. 


357. 


25a^-50xy + 25y'. 


330. 


The square of the sum 


358. 


16y-82yz+16^. 




of 2 quantities. 


359. 


9a*-18ab+9D'. 


331. 


a* + 2ab + l^. 


360. 


36 2* -72^^ + 36/. 


332. 


y + 2yz + 2*. 


360a.First; first; second; 


333. 


i:x? + Bxy + 4ty; 4a* 




second. 




+ 8a* + 4^. 


361. 


^x. 


334. 


^■¥2xy-^y. 


362. 


2x + 2y. 


335. 


y + 2yz + 1^. 


363. 


2x. 


336. 


«« + 2a* + ^. 


364. 


2x-2y. 


337. 


^ + 2& + ^. 


365. 


^-y. 


338. 


4 ;k* + 8 ^cy + 4y . 


366. 


The difference of the 


339. 


4fl'' + 8a* + 4y. 




squares of 2 num- 


340. 


4^ + 8trf+4</». 




bers. 


341. 


9;e*i- 12;ry + 4y. 


367. 


a»-^. 


342. 


16;t:» + 24.;r:y + 9y. 


368. 


4;e»-4y. 


343. 


25;c» + 50;Fy + 25y. 


369. 


The product of the 


344. 


a*l?^2a1fc^l?f. 




sum and difference 


345. 


First; first; second; 




of 2 numbers. 




second. 


370. 


y-0». 


346. 


4;«r-4_>'or4 i^x-y'^). 


371. 


'4/ -42". 


347. 


2x-2y. 


372. 


16a'-4*.« 


348. 


Sx-3y S(x-y) 
2 °^ 2 • 


373. 
374. 


16^ - 4y. 

25^-25«». 
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375. 36 a' -16^. 




400. ^x^ + 12x + 8;x*-y. 


376. 49;«:»-9y. 


401. It does not destroy 


376a.DifFerence; squares. 


the equality. 


377. 3;t+ll. 


402. 4;«r = 16 + 4. 


378. Sx-2. 


403. 6. 


379. Sx 10. 


404. 16. 


380. ix-5. 


405. 20. 


381. ;t»+7;«r + 12. 


406. 34. 


382. Ji^ + x-12. 


407. 6. 


383. ;t*-7;tr + 12. 


408. 240. 


384. X. 


409. 16; 80. 


385. ;t*. 


410. 12; 36. 


386. It is the same. 


411. 30; 10. 


387. 7. 


412. 2|. 


388. 7 x; the same. 


413. A. 


389. 12; the same. 


414. 1^. 


389a.Square; common; 


414a.+ ; - . 


simi; unlike; product. 


Review Exercise — 


390. x' + Tx + lO. 


(,l).x + 2z. 


391. s^ + x-SO. 


(2). X - 2y. 


392. ;t*-17^ + 70. 


(3). +5;c»- 9;rj' + 5y. 


393. a' + 5«3 + 4^. 


(4). .«: - 4jK = 21 + 6. 


394. y + 15j^ + 50. 


(5). .»^ + 6;«r+9. 


395. y+ (v2-3^)-35'. 


(6). .^ + 5;r+6. 


396. z* 22 6. 


(7). ^^-Sxy + ^f. 


397. «* + «(* + <:) + ^f. 


(8). 9; 12. 


398. 42* 4 2 21. 


(9). 13. 


399. «» - 10a f 21. 


(10). ;r» +y. 


415. 2x. 


421. 2 


;c». 


427. x-y. 


416. -Sjj/. 


422. - 


Sxf. 


428. x^3. 


417. 3;^. 


423. 7 


y. 


429. x-h4. 


418. 5x. 


424. - 


12xyz, 


430. x+y. 


419. 6;c>. 


425. 8 


ah. 


43 1. ;»; - j^. 


420. - 3y. 


426. X 


-^y. 


432. 2x+y. 
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433. 2x + Sy. 


447. 


They are equal. 


434. jc^ — xy -Vy . 


448. 


Added equal quanti* 


435. Zx-'iy. 




ties to both mem- 


436. 8x + 4y. 




bers. 


437. 2x + Sy. 


449. 


2;«: = 8. 


438. 6x. 


450. 


^ = 8. 


439. Qx + 6z. 


451. 


3; 2. 


440. 5;tr+5_j'; 5;ir-5^. 


452. 


Equal; unlike; added; 


441. 2y + 42. 




equal alike ; sub- 


442. j::* + :«*_>' + .^ +y. 




tracted. 


443. ;c* 2x'y +4kx^/ 


453. 


The same ; unlike; 


Bxf + l&y*. 




like. 


AAA. :x^ + xy+y. 


454. 


Yes; by multiplying. 


445. It does not destroy 


455. 


Multiplied by 2. 


the equality. 


456. 


Divided both mem- 


446. 4; 8. 




bers by 2. 


457. 20; 15. 


466. 6 


;12. 




475. 28; 12. 


458. 3; 5. 


467. 7! 


2. 




476. 30. 


459. 10; 5. 


468. V 


1 




477. 1250; 250. 


460. 15; 45. 


469. 7 


2. 




478. h f. 


461. 12; 48. 


470. 2 


• 4 




479. 6; 5. 


462. 17; 85. 


471. K 


30; 20. 




480. 8; 2. 


463. 59; 27. 


472. 4 


; 3. 




481. 24; 12. 


464. A- 


473. 4 


8; 28. 




482. 33; 22. 


465. i. 


474. 21 


more. 




482a.6; 4. 


483. Quantity; factors. 


489. 


(x-y) (x-y). 


(3). aiiai 6 + a). 


490. 


(.x + i) ix + 4). 


(4). y(y + Sy-2). 


491. 


idx-y)i2x-y). 


(5). Syiy- 2^ + 32*). 


492. 


d x^z' (i x^y - 5 xz - 


484. .a;and.:r. 




2 b). 


485. xandy. 


493. 


z and z. 


486. (x +y) (x -y). 


494. 


x; y; and z. 


487. iz-y) (z+y). 


495. 


(a + b) (a-b). 


488. (^ +y) {x 


+>')■ 


496. 


(2 


a + 3*)(2a 3*). 
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497. 


(a -3) («-5). 


525. 


A^ + 5;i: + 6. 


498. 


(x + 8) (X + 4). 


526. 


2;c*-l-10;r+12. 


499. 


(x + 4)(^-3). 


527. 


2 (x + 3) (;ir + 2). 


500. 


Cx-S)ix-4:). 


528. 


5(a:-I-2) (^x-i). 


501. 


Qxy (^ — 2xy — 6). 


529. 


8 (a: + 3) (;c + 2). 


502. 


12 (12 «» + 22ad -h 


530. 


7(;«r-3)(;«:+2). 




11^). 


531. 


6 (;r -y) {x -y). 


503. 


Factors of .^* -y. 


532. 


5 {x +y) (^x -y). 


504. 


Factors of ;r* - ( j/ -f- 


533. 


2 (;tr - 6) (a: - 4). 




zy. 


534. 


7a** (2abc + b'c - 


505. 


X + y + z and x —y 




8d). 




— z. 


535. 


5 [;r* - (a + *)«] or 


506. 


a-^{b-i-c)a-{b + c). 




5 (x+a + b) (x-a 


507. 


2x + (jr + y) 2x- 




-b). 




ix +y). 


536. 


16 (a + b) ia + b). 


508. 


X (x +y). 


537. 


A cube. 


509. 


(^ +y) (:t» -y). 


538. 


x^ + 3:x^y + Sxy+y. 


510. 


z + {x +y) 2-{x +y). 


539. 


27. 


511. 


(x +y) +z{x +y) - z. 


540. 


Cube; 3 times; the 


512. 


(xy+yz) (xy-yz). 




square; 3 times; first; 


513. 


(x + a) {x+ b). 




square; cube. 


514. 

• 


ix-a)ix-b). 


641. 


t^ + 8a*b + 8al^ + ff'. 


515. 


ix-y) (x-z). 


542. 


y + 6y> + 12 jK + 8. 


516. 


(x+y+x -y) (x + 


543. 


8 + 12^r + 6^» + r'. 




y-x+y). 


544. 


x'-8ji^y+8xf-y. 


517. 


da*ir'{ia*b-5ac-2d). 


546. 


Same as the cube of 


518. 


Square. 




the sum only; the 


519. 


x!* + 2xy+y. 




second and Isist 


520. 


5j^ + l0xy + 5y. 




terms are minus. 


521. 


5(x+y) (,x+y). 


546. 


a'-Sa'b + SaS'-ff'. 


522. 


9 (a + *) (a + b). 


547. 


Sx' + 12x'y + 6ji^y 


523. 


8(.y + z) iy + z). 




+x^y. 


624. 


A rectangle, or ob- 


648. 


(x +yy or {x + y) 




long. 




(x +y) (_x +y). 
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549. ix-_yy. 

550. (2 + ^)'. 

551. (2;c*-3y)». 

552. 2 (x +yy. 

553. 4 (x -yf. 

554. 8 (;•: -yy. 

555. 6 {,x +y)\ 

556. 2 (a + .r). 

557. Z(^a + x). 

558. X {a-\- x). 

559. ^ (a + J?). 

560. 5 (a + ;r). 

561. C^+j') (a + ;r). 

562. 5 (a + x). 

563. C^+J') (a + ;r). 

564. (« + *) (a + AT). 

565. (a + ;i:) (^-^). 

566. (jc* - 4) (^ + a') or 

ix +2) (jc - 2) 
ly + ^). 

567. (*-«/) ia-c). 

568. (a + l)(a-l)(;c-l). 

569. (a + *) (jr + ^) 

570. f 5 3 + 3 a) ( a- r). 

571. (a» + :»:•) (* + <r) 

(3 - r). 
Review Exercise — 
(1). (5 + 2;ir)'. 
(2). (3^-5)«. 
(3). (3;r-j^)«. 
(4). i2x-Zy)\ 
(5). (2+y). 
. (6). (5;p + l) (5;«: + 6). 



(7). (^ + 9) (^ + 2). 
(8). ^{x-y){x+y). 
(9). j;+_y + ^(j;— ^y-^'). 
(10). («*+&) (a*-^). 

572. Divide ; numerator ; 

denominator; same. 
572a. Multiplied; number; 
not. 

573. i. 

2j; + 2jy 

575. J. 

576. 2lxyz. 
5T7. 15;ry. 

15 ^y 



578. 



579. 



25xyg ' 
Zxy 
5z' 



580. -. 

J' 



581. 



582. 



583. 
584. 



585. 



586. 
587. 



3/ 
17- 

x+y 
4 (^x -yy 

X —y 
8 (;tr +yy 

x-1 
x + V 

1 
X —y 

ix-yy 
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Ax" 



588. 
689. 

590. . . X .o X 

590a. Denominator ; nu- 
merator. 



2x {x-^jY 
X +y 



591. 
592. 
593. 



X 

2 • 

X -^-y 



594. ^^-±1^^±^. 
jr'-y + l 



695. 



596. 



597. 



X +j/ 

2y + x 
y 



x—y 



. 598. 



a*-7 
x-5' 

xg—j^ 



599. ^^l±J^. 600. 

ftm (^ + ^.y) + (^^ +y^) 

x'-y 

602. (^-^)-(^^+^^) . 
X +jy 



603. 



;c» -?.«:+ 12* 



604. 1. 



605. 



606. ^^^. or 

JT — y 



13 jr 
12 • 
2y 



607. 2 + 



64 ;r 



608. 



21 • 
a? — Zx + xy — 4cy 



;c» -?;«: + 12 • 

609. Numerator; dividing; 

multiplies. 

610. Multiplying; divid- 

ing. 

611. -. 



612. 



613. 



a*-x-U 



2 



;e»-12x + 32 



614. ^ "^ jy -^ ^ 

015. ^-"5-''- 24 



xyz 

617. ^±^. 

JT — ^ 



616. J,. 

618. ^1±^. 

619. "'-2^+-^ . 

620. 4^ + 8^+4y 

x-\-y 



X 



621. 



622. 



623. 



624. 



x — y 



xy 
yTYyTT2' 

x-hy 
2* + 3^ -28* 

xy 
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625. 



;cy 



0«- 12^ + 32' 



626. -g^. 



^■"h 



628. 
629. 
630. 
631. 
632. 



y? — 2xy + y 

x' + 2xj' +y 

zb 

3? — ixy +y 

x^ + 5 jr + 4' 



:r»-18;«r + 80* 
633. Denominator ; nu- 
merator; divisor. 



634. ^. 

ay 



635. ^. 



636. f. 

OX 



Q3n. 



ay 
dx' 



638. 



ax + ay 



bx — 4y' 

639. ^\- ^y\ 

2iza 



641. 



642. 



4 fee + 8 ^ 
2ax + 2a' 

x^ + x:* 



3? - X' 

643. jj/. 
644a.3; 5; 4. 

645. 3; 2; 4. 

646. 6; 8; 10. 

647. 24; 60; 120. 

648. 64; 72; 84. 



649. 10; 30; 40. 

650. Given. 

651. 22. 

652. 24. 

653. 31. 

654. 32. 

655. 40. 



656. 
657. 
658. 
659. 
660. 
661. 
662. 



12. 

13. 

54. 

99. 

73. 

123. 

.3. 



663. .4. 

664. .15. 

665. .25. 

666. .16. 

667. .45. 

668. .32. 

669. 2.64+. 



670. e+f+g. 

671. «+ * + <r+.3+5j:*. 

672. Sx + 2 + 2jy. 

673. 5;t:*-3.ry + 4/. 

674. Given; ^^^^• 

675. lli£±2H£±z); 

14 



676. ?2^^. 

-_ 11 (x -y) (x 
""• 14 

678. 12 (x+y). 

679. 6 (x +yy. 

680. 12 (x-y). 

681 . 6 (x -y)*. 



-y) 
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682. 4;ir(5;«: + 6). 

683. 5 (x +^)». 

684. 9 (x +yy. 

085.^^. 

687. (12 ;r)'. 

688. 4;c (42 jc). 

689. 2(18;t»+75;«: + 50). 

690. 9j^ + 15jr + 4. 

691. {x-y^*. 

692. 4 (x+j') ix-y). 

693. ;t» + 8;c'j' + 8jcy+y. 

694. 6 rods. 

695. Zx-\-Zy. 

696. 2j^ + 4x+y + 4. 

697. 22x + 7>'. 

698. 8(2;e+^). 

699. ll;c* + 15J' + 21^ + 

42*-2y. 

700. -2a»+3a'*-8^r. 

701. -xy + Scd-ZH'. 

702. 6;cy-12^-8;cy^ 

— 4 aic + 2. 

703. (^l^ + (*d. 

704. [a»+3tf';i:+8a;«:*+;r»]. 

705. 6;t»-2;t-8. 

706. bx^ + 'ixy + Sy. 

707. 7.2. 708. 14. 
709. 40^. 710. 5. 

711. 2;c» + l. 

712. 2^-3y. 

713. 1 + xy. 



714. 


xy+yz. 


715. 


(a-3)(«-4). 


716. 


ix + i) ix + S). 


717. 


(a + 4) (a - 3). 


718. 


x—y. 


719. 


27;K» + 81:t*^ + 81jcy 




+ 27y. 


720. 


27;K»-81;c»^ + 81;cy 




-27y. 


721. 


(2x»^-34y)'. 


722. 


{xy + 5)». 


723. 


46; 9; 7. 


724. 


1*. 


725. 
726. 


77*» + 154.ry + 77y 


2 
li. 727. 4; 5; 6. 


728. 


25; 40. 729. 6; 4. 


730. 


15; 80. 731. 1; \. 


732. 


100; 60. 733. 5. 


734. 


2y 

Zx' 


735. 


2 
8x 


736. 


8. 


737. 


5; 8; 1. 


738. 


74. 


739. 


0. 


740. 


88; 89; 40. 


741. 


16; 44. 


742. 


48. 


743. 


46; 82. 


744. 


18. 


745. 


12; 18. 


746. 


3100; 2500; 1800. 
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747. 160; 480. 




751. 16; 1 


8. 


752. 80. 


748. 35; 20; 50. 




753. 3. 


754. 2; 4; 10. 


749. 26. 750. 


18. 


755. 36; 48, 


756. i. 






EXERCISE I. 




1. 


10. 8. 6. 


5. 4. 7. 20. 


9. 6. 


2. 


5. 4. 5. 


6. 5. 8. 50. 

EXERCISE II. 


10. 9. 


1. 


18. 3. 36. 


5. 35. 7. 3; 6; 3. 


9. 14. 28. 


2. 


24. 4. 21; 7. 


6. 32. 8. 36; 18. 

EXERCISE Ul. 


10. 33. 


1. 


5. 3. 20. 


5. 24. 7. 48. 


9. 5; 12. 


2. 


10. 4. lOf . 


6. 36. 8. 12; 6. 
EXERCISE rv 


10. 18. 


1. 


38; 46. 4. 


6; 12. 7. 12; 8. 4. 


9. \. - 


2. 


10; 3. 5. 


3; 5. 8. 6; 18. 


10. 12; 4. 


3. 


21 + 32. 6. 


21; 25. 

EXERCISE V. 




1. 


a + b a — b 
2 ' 2 ■ 


'■ \ ■■ <l) 




7. 4; 3; 5. 

8. 5: 6; 8. 


2. 


3; 4. 


^ &a+ b 6a — b 
^- 6 ' 4 • 
6. 2; 1; 3. 




9. 18; 9. 


3. 


6 p.m. 


* 


10 2*.* 

^"- 3 ' 3 • 






EXERCISE VI. 




1. 


1670. 2. 9300. 


3. 462. 


7. ix -y) {x +jk). 


4. 


a— c + b; {a - 


■ c); c- 


8. (^ + 6) (^ - 8). 




[* + (a - c)\ 




9 ""-y 


10 48 


5. 


5; 10; 15. 6. 


i^-f. 


x-^y 


An/* ^K\J» 






EXERCISE VII. 




1. 


72. 3. : 


B6. 5. 40. 7. 80. 9. 45. 


2. 


96 in all. 4. « 


30. 6. 


30. 8. 


39. 10. 36. 
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1. 



2. 



3. 



4. 



2j^ + 14:i: + 28 

ji^ + 7x + 12 • 
2jc + 7 
^ + 7;ir + 12' 
2:^-Qx-40 

:e» + 6;c + 8 " 
2(x+ 12) 
;e* + 6 jc +- 8* 



BXBRCISB VIII. 

— 4jry 



2 (^r* +y ) 

^+4 



7. 



9. 



^+ 2- 



8. -r. 



o/ 



10. 



X + V 



BXBRCISB IX. 



1. 



3. 



5. 



ad+ be 
bd ■ 

12' 

24' 



2. 



4. 



xy — z 



5x 



12' 



6. 



5jr+ 72 



24 



7. 0. 



8 ^- ^ 
• 12' 12' 



9. 



8" 



10. 



X + y 



BXBRCISB X. 



1. X+Jf. 

2. x—y. 

8. (_y-3)by(^-4). 

4. (2;ir + 3)by (2.«:+4). 

5. C2.t:-2j/)by(2A: + 2j>'). 



6. X by J'. 

7. (6^ + 6^)by(6j/ 

8. Zx-^2y. 

9. JT+J/. 

10. ;t*-2jcy+y. 



-6^). 



1. x + 2z. 

2. X- 2y. 

3. 5j^-9;ry + 5y. 

4. .«-4^= 21 + 6. 

5. :^-2xy+y. 

6. 33; 25. 

7. 6. 

8. 38. 



BXBRCISB XI. 

9. y-8y + 2^-6. 

10. 140J; 176^. 

11. 8 a; 16*; 100 r; 10 rf; 
e 

lOO- 

12. 22; 10. 

13. 18. 

14. 45; 9. 
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